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Ceramic Receiving Tube 
page 176 


Fy Cards Control Job-Lot Assembly 


page 122 


UTC products are the most copied in the world. This is only natural, since we 
maintain the largest laboratories and engineering staff in our field. However, 
copying alone cannot provide the measure of uniformity and reliability inherent 
in UTC units. To provide for the maximum in quality and reliability, continuing 
programs of quality control and quality improvement are constantly maintained in 
our laboratories. 3 
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Illustrateg are 
a few vie 
of the UTC Reliability Lab. 
Oratory j ; 


IN action find 
oe 
e answer Ss. nding 


A large aircraft company...“‘Our vendor analysis for past year (thou- 
sands of tests) shows zero rejects.” 
A large electric company. . .“‘Consistent quality has placed you as our 
#1 source... are grateful for the aid you have given our own quality 
control staff.” 
A large military electronics company. . .“Switching from former vendor 
to UTC has saved us 18% of transformer and filter cost by reducing 
manufacturing costs.” 
A large instrumentation company...‘“‘We haven't had one field failure 
in fifteen years’ use of UTC parts*.” 

*Over 100,000 units 
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A McGRAW-HILL PUBLICATION 


SLURRYING PHOSPHOR ON COLOR TUBE—Production method used 
for RCA color kinescopes employs centrifuge to spread phosphor, supplanting 
the slower method of suspension deposition (see page 180) COVER 
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Vacuum Metalizing of Selenium 
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> THANKS... Another firm in our 
industry now puts out for its em 
ployees a periodic dope sheet con 
taining digests of important articles 
appearing in current magazines. 

We note with great interest that 
most of them (and the best, we 
hope) are from a certain magazine 
that modesty forbids our mention 
ing 


> POESY ... We are indebted to 
George Tillman of Syracuse for the 
following: 
"Twas the day ELECTRONICS 

October is here; 
Engineers are unhappy 

There’s brine in their beer. 


On page 16 there’s a low-flying blimp 

Photo quite lovely, but caption quite limp 
The reason is painful, as we all can se 

One of your boys had left out GE 

We apologize. 
> BUNDLING... Not a revival of 
an early American custom, but a 
simple method of grouping com 
ponents between wiring boards is 
described in Industry Report this 
month, page 12, It allows change 
of circuit without involving high 
tool cost. 

As developed so far, certain Op- 
erations are done manually but in 
the final design an automatic in 
sertion head would take a com 
ponent and cut, bend and insert 
the leads, 


PSYCHOLOGY OF A WORD 

Having watched the development 
of microwave plumbing from the 
rain pipe days to the high-pre 
cision fabrication of modern equip 
ment, we nevertheless have had a 
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TALK 


feeling of awe whenever we saw 
fancy new gear. 
It took a slight mistranslation 
to rid us of that feeling forever. 
Editorial material sent in by a 
Japanese engineer from overseas 


includes photographs of disassem- 
bled sections of waveguides. His 
caption reads “decomposed sections 
of waveguide.” 


> UTILECTART ... While collect- 
ing material on automatic produc- 
tion techniques, we collected com- 
ponents of various shapes and sizes. 
As the pile grew, it caught the 
artistic Everett Hoffman, 
who deals with graphic aspects of 
the advertising art. By arranging 
the various components esthetically 
with 
that 


eye of 


on boards he came up some 
interesting 
our curiosity. 

Hoffman calls the technique “uti- 
lectart,” for utility, electronics and 


patterns aroused 


art. Before we could stop him he 
went on: 

“The idea of spatial organization 
in a picture has been an artistic 
challenge to painters and designers 
alike throughout the history of art 
The problem is simply one of com- 
bining visual elements within a pic- 
ture plane for the purpose of treat- 
ing the eye 

“The subjective or story-telling 
virtues of a picture are quite sepa- 
rate and distinct from the artistic 
or esthetic problems solved ... Not 
that the subjective can be ignored, 
for picture-making is a 
highly debatable art, we do not pre- 
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UTILITY, electronics and art are combined 


based on newly designed components for automati 


sume to be dogmatic 

“Tt was the European artists who 
made the first real break with tra 
dition, the Fauves and the Cubists 
who provided the intellectual am 
munition for these two-dimensional 
constructions. The early twentieth 
century French artists who devel 
oped a new way of looking at things 
the 
pieces . 


“What I 
some of the most 


are artistic fathers of these 


wish to show is that 
beautiful of the 
objects of our Machine Age are con- 
ceived of as functional, useful ob 


jects respecting strict laws of 


physics.’ 
We like the pattern 
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Build SORENSEN REGULATION into your products with these new 


MAGNETIC VOLTAGE REGULATORS 


CAPACITIES—15VA, 30VA, 60VA, 120VA, 250VA, SOOVA. 


TUBELESS — trouble free 

COMPACT — saves space in your equipment 

LIGHTER than comparable regulators 

GOOD APPEARANCE — enhances your product 

THERMALLY ISOLATED CASE — simplifies your design problems 


S82 6 te e686 & st SPECEVPITLCATION S$ 


Input voltage range 95-130VAC, 10, 60 cycles. 
Output range 115VAC, RMS, 10. 
Regulation accuracy +0.5% against line changes. 
Load conditions +0.5% against line at any given load from 0 to full. 
Time constant From -2 to 6 cycles for line changes. 


GET MORE INFORMATION: Catalog MVR2 is yours for the asking; gives complete data on 
the new Magnetic Voltage Regulator line. Contact your local Sorensen representative, or 
write to General Sales Department, Sorensen & Co., Inc., 375 Fairfield Ave., Stamford, Conn. 


S 


CONTROLLED POWER FOR RESEARCH AND INDUSTRY 


Want more information? Use post card on last page. November, 1955 — ELECTRONICS 





...the enemy 
of industry 


Mechanical vibration wave FEATURES 
forms can now be measured @ No internal oscillator — eliminates drift 
and analyzed with the greatest e R/C-tuned circuits —reduces hum and noise pickup 
he revolut @ Choice of 4 bandwidth characteristics: In-tune High, In-tune 
accuracy, using the revolution Medium, Narrow Band and 4 Octave 
ary MUIRHEAD-PAMETRADA e High selectivity characteristic (1% bandwidth for greatest 
Model D-489 Wave Analyzer discrimination) 
C 5 vet : @ Auxiliary pre-amp permits use of high-impedance pickups or 
vomplex vibration waveforms transducers 
can now be isolated and meas 
ured within a wide frequency range, overcoming amplitude 
and frequency fluctuation and the proximity of component SPECIFICATIONS 
frequencies Frequency range—-19 c/s to 21 ke (extendable down to 2 c/s 


? Frequency Stability 1 db over several days 
The MUIRHEAD Wave Analyzer operates as a negative feed Measurement Accuracy 0.3% over most of range 


2 
s 
o 
back, tuned band-pass filter insuring constant selectivity at all e Output Voltage —10 v 
@ Input Voltage —1 mv to 300 v rms (FSD) 
e Input Impedance —0.1 megohms 
Oo 


frequencies, and simplifying frequency selection. Output volt 


age is available at tuned frequency for viewing or recording 
Hum and Noise Level—Equivalent to .05 
This highly versatile instrument has a wide diversity of nv input at maximum gain 
applications in many industries: aviation, automotive and a 100/120 v, 60 or SAEED 
+ ycies ) ano 
manufacturing, shipbuilding and electric power generation © Dimensions —12%” x 1344” x 17% LL 
to name only a few © Weight—55 pounds 


Theta 


Write TODAY for your FREE brochure on Vibration 
Measurement and Waveform Analysis. 


SUSU 


United States Sales and Service for MUIRHEAD & CO., LTD. *® Beckenham © Kent ® England 
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FIGURES OF THE MONTH 


Latest 
Month 


Latest 
Month 


Year 


Ago 


Previous 
Month 


Year 
Ago 


Previous 
Month 
RECEIVER 
PRODUCTION 
(Source: RETMA) 


Television sets, total .. 647,903 344,295 633,387 
With UHF .. 105,673 63,466 93,404 
Color sets . nr nr nr 

Radio sets, total 947,634 718,489 785,499 
With F-M 13,172 2,385 15,936 

EEE -cbadepeoes 300,513 141,119 280,607 

Clock radios 137,604 93,517 155,171 

Portable sets 106,197 79,410 74,713 

Auto sets 403,320 404,443 275,008 


TV SETS INSTALLED 
(Source: NBC Research Dept.) 
54 Total sets 


July ‘55 
36,477,000 


BROADCAST STATIONS 

(Source: FCC) Aug. '55 Aug. '54 
TV stations on air 469 413 
TV stations CPs—not on air lll 165 
TV stations —new requests 24 175 
A-M stations on air 2,758 2,603 
A-M stations CPs—not on air 115 113 
A-M stations —new requests 215 133 
F-M stations on air.... 540 561 
F-M stations CPs—not on air 16 17 10 
F-M stations —new requests 6 4 3 


COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Aug. ‘55 July ‘55 


June ‘55 
36,100,000 


July ‘54 


Aug. ‘55 July ‘55 Aug 30,717,000 


RECEIVER SALES 
(Source: RETMA) 


Television sets, units 
Radio sets (except auto) 


Aug. ‘55 
586,577 
456 625 


July ‘55 
381,567 
303,965 


Aug. ‘54 
484,533 


447,025 Aug. ‘54 


(Source: RETMA) 


RECEIVING TUBE SALES 

Aug. ‘55 
Recelv. tubes, total units 45,238,000 
Recelv, tubes, value . $33,099,000 
Picture tubes, total units 1,048,534 
Picture tubes, value $19,812 567 


July ‘55 
340,000 
167,000 
515,793 
498,169 


Aeronautical 
Marine 


Aug. ‘54 


Police, fire, etc. . 


Industrial 


35,167,272 
$24,002,391 
855,191 
$17,941,034 


Land transportation .... 
Amateur 

Citizens radio 

Disaster 


Experimental 


138,852 


45,203 44,435 
52,440 51,528 
18,877 18,593 
25,189 25,189 
7,804 7,792 
137,682 121,762 
13,189 12,801 8,143 
319 317 305 
652 639 600 


40,695 
47,360 
16,109 
22,132 

6,982 


SEMICONDUCTOR SALES 


May 55 Apr ‘55 
1,493,211 


Common carrier 1,988 1,964 1,699 


EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) July ‘55 


Prod. workers, comm. equip 355,600-p 

-———- Quarterly Figures —__, Av. wkly. earnings, comm. $68.50-p 
Av. wkly. earnings, radio. . $67.30-p 

Year Av. wkly. hours, comm. 38.7 -p 
Ago Av. wkly. hours, radio 38.8 -p 


May ‘54 
Germanium diodes, units 


Silicon diodes, units 1,419,245 


1,001,905 
June ‘55 
356,500 
$71.96 
$69.43 
40.2 
39.9 


July 54 
331,900 
$67.64 
$67.20 
39.1 
39.3 


Latest 
Quarter 


Previous 
Quarter 


INDUSTRIAL 
TUBE SALES 
(Source: NEMA) 


Vacuum (non-receiving) $8,933,453 $8,784,478 
Gas or vapor $3,365,008 $3,747,490 
Phototubes nr nr 
Magnetrons and velocity 
modulation tubes . 
Gaps and T/R boxes 


2nd ‘55 lst ‘55 2nd ‘54 
$9,851,020 
$3,987,036 


nr 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) Aug. ‘55 July ‘55 


Radio-tv & electronics 462.1 

Radio broadcasters . 533.9 
p—provisional; r—revised 
nr—not reported 


484.8 


$13,193,395 560.4 


$1,677,574 


$14,229,442 
$1,434,683 


$16,429,553 
$1,914,313 


TOTALS FOR FIRST EIGHT MONTHS 
1955 Percent Change 
4,820,991 + 27.4 
8,725,012 + 42.8 
4,171,139 + 14.0 
3,189,608 — 2.4 
300,080,000 + 33.3 
6,478,351 +21.6 


1954 

_ Total 
7,346,715 
10,400,530 
7,317,034 
6,430,743 
385,089,458 
9,913,504 


FIGURES OF THE YEAR 


Television set production 
Radio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 


3,658,927 
3,269,115 
225,085,000 
5,326,775 
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Air Force Long-Distance Circuits Use VHF 


tions Engineers, Inc. of Washing- 
ton, D. C., requires relay stations 
- at Goose Bay, Labrador and Son- 

GREENLAND ~ drestrom, Greenland. 
- > Future Circuits—Engineers feel 
ICELAND _— that the potentialities of FPIS have 
: not been anywhere near fully ex- 


pe 


pee Teas ploited. Besides solving problems 


of erratic radio signals in the are 
; tic, the technique is less expensive 
NARSARSSUAK when compared with the amount 
of high or low-frequency equip 
ment required to do an equivalent 
job. 

Recently declassified are two new 
circuits linking Goose Bay—Nar- 
sarssuak and Sondrestrom—-lIce- 


/ 


wEWFOUNDL AND land. This project is called Fat 


“ng, % st. JOHNS 


SP om 


Girl and may include voice 


“<5 we, Europeans To Study 
U.S. Color-TV Standards 


~ RES 
oa AZORES 
OPERATIONAL AIR FORCE “s 


IONOSPHERIC SCATTER CIRCUITS *. ~ 


Large CCIR delegation coming 
to America in March. NTSC 


Forward scatter insures relia- of directional signals over distances making arrangements 

tile 7 . between about 500 and 1,500 miles 

bility of teleprinter communt- The phenomenon is often known SOME 100 delegates of the Com 
cations in radio blackouts as FPIS (forward propagation by mittee Consultatif International 


ionospheric scatter). With in Radio (CCIR) will study American 


’ creased habitation of the far north color-television standards, in the 
PATIENT COMMUNICATORS have so 


: " by defense forces, use of the new United States, in March. Arrange 
far failed to establish reliable radio 


technique becomes a necessity. ments for demonstrations, tech 
service in the arctic using conven nical papers and plant visits are 
being made by the National Tele 
vision Systems Committee (NTSC) 
of the Radio-Electronics-Tele 
vision Manufacturers Association 


(RETMA) at the request of the 
State Department. 


tional high-frequency techniques. 
Very low frequencies require large ® Bitter Sweet—A_ three-channel 
antennas and have insufficient duplex system called Bitter Sweet 
bandwith to accommodate multiplex links Loring Air Force Base at 
circuits Limestone, Me. with Thule AFB in 
Fortunately, a phenomenon of Greenland. This joint project of 
the ionosphere (ELECTRONICS, p_ the Air Force, Nationa] Bureau of 
102, June 1952) permits reception Standards and Page Communica- ® Two Weeks—Recalling NTSC for 
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INDUSTRY REPORT — Continued 


the purpose October 11, chairman 
W. R, G. Baker announced that 
CCIR delegates would participate 
in a program extending from March 
5 through March 16. The first day 
will be devoted primarily to dem- 
onstrations at the United 
building in New York, the balance 
of the first week to network, lab- 


Nations 


oratory and plant visits in and near 
the New York metropolitan area. 
The second week will take delegates 
to other cities. 

Many delegates plan to remain in 
the United States for a third week, 
in order to attend the Institute of 
Radio Engineers’ national conven- 
tion, 


SKETCH of GE's post-acceleration tube shows how 


Color-Tube Design Progresses 


blue and green phosphor lines. 
The grille permits more than 90 


Electron optical masking 
is done by grille wires 
that aid focusing also 


PREVIEW of the post-acceleration 
tube was given by General Electric 
tube department in September. The 
company emphasized that the tube 
is still in the developmental stage 
and may not be ready for produc- 
tion until 1957. 


The 


has 


> Construction 
eration tube 

guns. It uses direction 
near the screen to cause each of 
the three strike the 
proper phosphor. The three guns 
lie in a horizontal plane. 

The direction mechan- 
ism is an array of parallel 3-mil 
wires, spaced 28 to the inch, which 
form the electrode 
or grille. Close to the grille is the 
screen pattern of red, 


post-accel- 
three electron 
selection 


beams to 


selection 


color-selection 


bearing a 


percent of the electrons from the 
guns to strike the phosphor screen 
compared to 12-14 percent for the 
shadow-mask tube. The new tube is 
theoretically more than six times as 
bright as the mask type. GE dem- 
onstrated how the tube’s extra 
brightness stands up under light- 
ing conditions up to 275 foot-lam- 
berts. 


> Voltage Saving—In normal 
eration, the final gun-electrode and 
potentials of the new tube 
are held at about 6.5 kv. The grille 
is held at a potential approximately 
200 volts lower than 6.5 kv and the 
run at 


Op- 


cone 


phosphor screen is about 


25 kv. 


> Disadvantages Because post 
acceleration is used along with only 
one grille, secondary electrons hit 
the screen in a random manner and 


cause a white background. As a 
result, there is some loss of con- 
trast. In a lighted room, however, 


the loss seems negligible. 


The post-accelera- 
allow 


> Advantages 
tion tube is 
smaller, less complex deflection com- 
ponents, less driving power and 
fewer convergence adjustments. 
All of these would result in 
savings. 

The yoke of the new tube, for 
example, uses 60 percent less cop 
per than shadow-mask yokes. Sav- 
ings are expected on 11 other items. 
Possible savings to set manufac- 
turers range from 25 to 30 percent. 


Industry Holds Share 
Of Defense Buying 


expected to 


cost 


Air Force becomes largest 
buyer of electronic and 


communications equipment 
ELECTRONIC and communications 
equipment has accounted for 5 to 
6 percent of total defense procure- 
ment for each fiscal year since 1951. 
It will retain about the same share 
during this year and next. 

Total Defense Department ex- 
penditure for major procurement 
and production was about $16 bil- 
lion in 1954—5 percent below the 
1953 peak. A drop to about $12 
billion is anticipated for 1955 with 
a slight upturn in 1956, 
electronics 
sharply in 
Army cut its ex- 


> Breakdown 
procurement 
1953. But 


-Army 
peaked 
the 


DEFENSE EXPENDITURES FOR 
ELECTRONIC EQUIPMENT 
(LESS GUIDED MISSILES AND WEAPONS) 


1,100} 
1,000} 
900} 
800} 
700} 
600} 
500} 
400} 
300} 
200} 
100} 


MILLIONS OF DOLLARS 


4 = peeesians 
1953 1954 i955 1956 


(Continued on page 10 
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~ DIODE 


up to SOO ma at lvolt with excellent 
stability and fast recovery time 





The new Sylvania V.L.I. Diode is a significant 

V.L.L DIODE CHARACTERISTICS @ 25°C development for electronic equipment designers 

with applications for high current carrying diodes. 

Max. For the first time, you can expect high forward 

conductance combined with stable, drift-free per- 
formance, and fast recovery time. 


Forward Reverse Current Max. Average 
Current Microamps Max. Reverse Anode 

The new Very Low Impedance diode is the result 
of recent technological advances in the diode field by 
Sylvania research engineers. It’s the ideal diode 
for demanding computer applications in clipper, 
clamper, and logical circuits. In fact, it’s the only 
diode wherever you want high forward conductance 
with high back resistance—high current carrying 
capacity with fast recovery time—and high rectifi- 
cation efficiency. The V.L.I. diode is designed into 
the Sylvania sealed-in-glass package and is 100°, 
inspected for a positive, protective seal. 


@ +1V Working Current 
mamin. -l0V -30V -50V -100V -150V Voltage ma 


There’s a full line of V.L.I. Diodes in a range of 
current-carrying capacity. Write for complete in- 
formation or samples. Address Dept. L20R. 


“another reason why it pays to specify Sylvania” 


SyYLVANIA ELecrric Propucts Inc. ® 
1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., Montreal 


LIGHTING + RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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INDUSTRY REPORT 


Continued 


penditures in half during 1954. 
The showed no drop 

through last year. But some level- 

ing off is expected in 1955 and 1956. 
The Air Force has upped its buy- 


Navy 


ing every year, expects no cut. 
> Future 
ing will 
share of 


The Air Force’s spend- 
proportionate 
electronic 


boost its 
defense ex- 
penditures from 39 percent in 1954 
to close to two-thirds in 1956. 
This is a partial picture of mil- 
itary electronic procurement since 
equipment integral 
components in aircraft, ships, com- 


installed as 


EXPENDITURES FOR 
ELECTRONIC EQUIPMENT 
BY DEPARTMENT 


Gain Force [ 


NAVY 


bat vehicles, guided missiles, am- 
munition and weapons is excluded. 


MAGNETIC drums service 50,000 checking accounts as . 


Digital Computers Seek New Fields 


Special-purpose machines vary 
in size. Jobs range from bank- 
ing to bombing 


ELECTRONIC digital computers, tai 
lored to specific jobs, are making 
banking, atomic energy, 
rail transportation and national de- 


news in 


fense. 


> Overdrafts—Electronic Record- 
ing Machine, Accounting, developed 
for the Bank of America by Stan- 
ford Research Institute, can service 
50,000 checking accounts. Banks’ 
friend ERMA identifies accounts 
by bars printed in magnetic ink on 
the backs of checks. 

The bank plans to acquire 387 


10 


of the machines. ERMA credits 
deposits, debits withdrawals, main- 
tains balances, stop pay- 
ments and prevents overdrafts. It 
prints statements at 600 lines per 
minute. 

The computer uses 12 
magnetic tape 
drums shown. Nine operators are 
needed. The machine incorporates 
34,000 diodes, 8,000 electron tubes, 


weighs 25 tons and consumes 80 kw. 


> Bombs Away—A_  quarter-ton 
baby computer developed by IBM 
will be used by the Air Force to 
translate reconnaissance informa- 
tion into bombing data. The com- 
puter will undergo tests at Wright 
Air Development Center with a 


accepts 


reels of 


besides the two 


view to placing small computers in 
the field at the squadron level 


> King Sized—Sperry Rand re- 
cently contracted with the Atomic 
Energy Commission’s Livermore re- 
search laboratory for a computer 
known as the Univac-LARC. Priced 
at $2,895,000, the machine will use 
only 120 electron tubes. A ferrite- 
core memory will provide storage 
capacity for 20,000 ten-digit num- 
bers with read-write time of two 
microseconds per word. The king- 
sized Univac will be used in scien- 
tific computation. 


> Railroads—The Santa Fe 
will install 
equipment manufactured by Tele- 
register to keep track of passenger 
space reservations in Chicago, Kan- 
sas City, San Francisco and Fort 
Worth. The machine uses magnetic 
drum storage. The Santa Fe is the 
third railroad to adopt electronic 
computers for reservation account- 
ing. 


FCC Asks Military To 
Give VHF Channels 


Broadcasters and engineers 
submit plans to help econom- 
ically floundering uhf-tv 


rail- 


road soon reservation 


UNPRECEDENTED action by Federal 
Communications Commission was a 
forthright request to Arthur Flem- 
ming, director of Office of Defense 
Mobilization, asking that he explore 
the possibility of releasing govern- 
ment channels for more vhf televi- 
sion. 

Action taken the 
broadcasting industry has been un- 
able to utilize more than a fraction 
of its television allocations poten- 
tial. Lack of transmitter power 
and lack of receivers for uhf have 
brought with them lack of adver- 
tiser interest 
kets served 
powerful vhf 


was because 


particularly in mar- 
adequately by 
tranmitters. 


more 


> Alternate Suggestions The 
Commissioners are united in seek- 
ing a solution but differ as to meth- 
ods. Deintermixture, or allocations 
in one city of either vhf or uhf ex- 


Continued on page !2) 
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“telephone 


quality’’* 


electrolytic 
capacitors 


now available for 

military electronics 
computers 

laboratory test instruments 
industrial controis 


other electronic applications 


HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague 
has long supplied to the telephone systems... now available for your own high reliability elec- 
tronic applications. 

The use of especially high purity materials .. . utmost care in manufacture, constant obser- 
vation and quality control of all operations have made Sprague Telephone Quality Capacitors 
outstanding for their long life and faultless performance. 

Type 17D Telephone Quality Electrolytics have turret terminals and twist-mounting lugs. A 
special vent construction is molded right into the cover, as are the numbers identifying each 
terminal. The aluminum cans are covered with a corrosion-resisting insulating coating. 

Nineteen standard ratings, all characterized by low maximum leakage current and remarkable 
life test capabilities are available in the new series. Complete technical data are in Engineering 
Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 35 Marshall Street, North Adams, Massachusetts. 


*Long synonymous with the ultimate in quality and dependability 


oy 
ld orld's ag aad Capacitor TAAL eam a 


Export for the Americas: Sprague Electric Invernational Lid., North Adams, Massachusetts. CABLE: SPREXINT. 
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clusively, is not generally popular 
but could be handled by FCC alone. 

CBS has suggested vhf drop-ins 
(departures from present 
tions) to give 100 top markets at 


least facilities 


alloca- 


three equal and 
some deintermixing. Also suggested 
is a plan to eliminate uhf. 

ABC deintermixture 


plus drop-ins, Other petitions are 


proposes 


already pending. It has also been 


suggested that geographical spacing 
of stations be reduced, although 
some engineers feel that interfer- 
ence will result. 

A new allocations committee, 
headed by W. R. G. Baker, has been 
set up by RETMA to study the 
whole problem, while the Senate 
Commerce Committee has appointed 
Edward Bowles to work at a 
solution. 


sep 


arate 


VALUE OF RESEARCH 
AND DEVELOPMENT 
TEST EQUIPMENT 
PER ENGINEER 


COMPANIES 


with 
UNDER 


100 
ENGINEERS 


AVERAGE 
ALL 
COMPANIES 


MORE 
THAN 


100 
ENGINEERS 


Research Buys Testing Gear 


Spending averages $2,800 per 
engineer. Small companies 
spend 22 times as much 


ISNGINEERS and their company pur 
chasing take a 
terest in how much test equipment 
is desirable or 
out a 
program, A 
editors of ELECTRONICS 
that the engineer 
the average, to $2,800 worth of test 


agents lively in- 


necessary to carry 
development 
the 
indicates 


research and 


recent survey by 


has access, on 
instruments, 

If he works for a large company 
employing more than 100 engineers, 
the average dollar value of his gear 
may be lower, about $2,400. 
all, however, there is likely to be a 


Over- 


avail- 
Companies with 
engineers 


greater range and quantity 
able in a big lab. 
than 100 


investment 


have an 
of $6,700 per 


less 
average 
engineer. 


> Government Equipment—Of the 
companies replying to question- 
naires, several indicated that they 
possessed no government-owned 
equipment. On the 


average, how- 


12 


than half 
again as much of Uncle Sam’s test 
gear that can be 
specific government 
which it furnished. 
ment equipment 


ever, there was more 
used only on the 
project for 
was Govern 
has not been in- 
cluded in any of the averages shown 
on the chart. 

Inventories of test equipment are 
generally made once a year, al- 
though some companies prefer six- 
month checks. A few indicate that 
they inventory either every month 
or continuously. 

Depreciation is generally figured 
on the basis of 20 percent a year 
Some equipment with long life is 
depreciated as low as 3 to 5 percent 
whereas a few rapidly obsolescing 
items are written off at 334 percent 


a year. 


>Home Grown—Most 
development 


research 
and test equipment 
is purchased, although as high as 
20 percent (in dollar value) may be 
made by a company itself for spe 
cia] use. In striking contrast are a 
few companies who buy only > 20 
percent and make 80 percent them 
selves 


Bundling Cuts Cost Of 
Short-Run Assemblies 


New module permits frequent 
changes in product design 
with minimum tool cost 
technique, 


Kodak Co., 


involves arranging axial-lead com 


ELECTRONICS assembly 


announced by Eastman 
ponents in compact bundles located 
etched 
boards. Advantages include rugged 


between pairs of wiring 
ness and reliability, minimum re 
striction on electronic and mechan- 
package design and inherent 
flexibility that holds 
costs down even when product de 


ical 
production 


signs must be changed frequently. 


> Manual Assembly —The operator 


places two etched wiring boards 
for a Paraplate bundle in a bench 
type holding fixture. Leads of com- 
slightly longer 


the distance between boards, 


ponents are cut 
than 
bent insertion of 


then to permit 


one lead in each board. Straighten- 


Pushing boards 


sion f a 


together after installa 


mponents 


ing leads after insertion prevents 
the falling out 
while others are inserted, 

When all 
stalled, the boards are pushed up to 
the components and inserted in a 
tool that dips first one board and 
then the 


Trimming 


component from 


parts have been in- 


solder 
com- 


other in molten 


projecting leads 
Leads needed 
terminals left 
longer than the others. 


Continued on page 14 


pletes the assembly. 


as external can be 
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CUT CORES, Types C and E— 


TOROIDAL CORES, Cased 


and estates inn 


BOBBIN CORES 


It's ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Cpyplicalions 


Let us help you with your core re- 
quirements for Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans 
formers, Wide-Band 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems 
Static Magnetic 


Transformer 


Memory Elements, 


Harmonic Generators, et 


For Complele Datizils 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 

* TC-101A—Toroidal Cores, cased 
and uncased 

* TC-108—Bobbin Cores 


ADDRESS DEPT. E-511 
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MATERIALS; Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
4750, Monimax, Silectron, Permendur 
all are available for tape wound core 
applications. The choice of material 
will depend upon the specific proper- 
ties required. 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above 
012”, .004 002”, .OO1 0005", or 


.00025". Bobbin cores are made from 
tape .OOL” to .000125" thick 


SIZES: Cores weighing from a fraction 
of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types “C” and “E” cut cores are 
made in a total of 530 standard sizes 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. @ Let us 
work with you 


Tae ARNOLD ENGINEERING (SOMPANY © 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


General Office & Plant: Marengo, Illinois 
a DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 


tana” 


Want more information? Use post card on last page 


Los Angeles: 3450 Wilshire Bivd. 


Boston: 200 Berkeley St. 





>» Mechanized Assembly—-As 
planned, an 


now 
insertion 
head would duplicate the steps in 


automatic 


manual assembly. A four-jaw head 
would pick up a component, 
bend, insert and unbend. The boards 
carried 
of the in- 
line assembly machine, stopping at 


cut, 


in their cradles would be 


from station to station 


each head to receive a component. 
Assembled bundles would be 
transferred automatically to the 
dip-soldering machine. It is esti- 
mated that a 40-head machine 
equipped with suitable short-run 
component programming could be 
completely changed over for a new 
design in less than 15 minutes. 


Transistor’s Future Looks Bright 


Manufacturer sees unit volume 
exceeding 15 million in 1957 


with | to 5-mc units important 
PICTURE of what may come in the 


transistor field reported re- 
cently by one manufacturer. 


was 


> Volume—The company feels that 
in 1955 about 1.5 million transistors 
will be sold. For 1956 it expects 
volume almost to double, going to 
2.5 or 3 million units. It sees 1957 
as the first mass volume year for 
the business and predicts that over 


15 million units will be sold. 


> Markets—In 1956, about 1.5 mil- 
lion transistors are expected to go 
into portable radios, a half million 
computers 750,000 into 
hearing aids. Although transistor 
auto sets will be available in 1956, 
this market may 
stantial until 1957 
of hybrid auto 
transistors and tubes, will bow, 


into and 


not become sub- 


when a number 
both 


sets, using 


FUTURE TRANSISTOR OUTPUT 


UNITS UNITS 
ABOVE SMC ABOVE SMC 


TRANSISTORS 
LOW-FREO 


LOw-FREQ UNITS 
UNITS 


POWER 
TRANSISTORS 


> Types—The firm expects both 
power transistors and the 1 to 5-me 
units to garner a bigger share.of 
the total market in 1957 than in 
1956, It expects units of 5-me and 
above to maintain a fair share of 
total output but sees low-frequency 
units dropping sharply. As for 
silicon transistors, the company 
expects that it may be 1958 before 
annual output exceeds a million. 


Machine Makers Go Electronic 


are primarily in the electronics and 


Tool companies enter 


field to design their 
own control systems 
MACHINE TOOL manufacturers 
going into the electronics business 
and & electronics companies 
are invading the machine-tool field. 
Thirteen companies are offering 
machine tools equipped with com- 
puter-type electronic controls. Five 
are machine-tool manufacturers 
who have set up their own electron- 
ics sections to develop the equip- 
ment. 

Two of the thirteen companies 


are 


few 


instrumentation field and have 
stepped into the tool field to market 
their drill-positioning equipment. 
The remaining companies have com- 
bined their production equipment 
with controls supplied by electronics 
firms. 


>» Methods—Automatic positioning 
of the workpiece and selection of 
tool speed and cutting rate are the 
major control applications. Dimen- 
sional data taken from blueprints is 
supplied on tape or punch cards 
to a computer. The computer out- 
put then drives servos. 


Cables 


Radio Replaces 


Changes in timing of traffic signals 
during rush hours will speed Chicago 
vehicles with greater safety. First step 
in the new program will be installa 
tion of radio-controlled intersection 
units like the one under test by GE 
engineers 


necting 


Cost of sufficient intercon 
would be prohibitive 
Coded radio signals are used instead 


cables 


Build-It-Y ourself 
Computer Appears 


Other analogs simulate 


lightning and assist 
utilities to plan networks 


DO-IT-YOURSELF has caught up with 
the 
versa, 


computer business or vice 

The Heath Co., a Daystrom sub- 
sidiary, is selling an analog com- 
puter in kit form aimed at industry 
and the universities. The computer 
includes d-ec operational amplifiers, 
power initial-condition 
power supplies and function § gen- 
The d-c amplifier contains 
three tubes. 


supply, 


erator. 


>» Network Analyzer—At the op- 
posite pole pricewise is a half-mil- 


Heath computer made from kit 


(Continued on page 16) 
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automatic 
machines 


ARE PRODUCING 


subminiature tubes 


DIODES, TRANSISTORS AND 
TUBE COMPONENTS... 
FASTER, 

MORE ECONOMICALLY. 


Write today —te// us your requirements or problems. 


hihle ENGINEERING COMPANY 


1310 Seventh Street North Bergen, New Jersey 


SUBMINIATURE TUBE BUTTON STEM MACHINE NO. 1364 Gneri 


DESIGNERS AND BUILDERS OF AUTOMATIC AND GEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS 
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network analyzer 
University 
Power 


Electric and Gas 


lion-dollar 
Syracuse 
by Niagara Mohawk 
New York State 
Co. and GE, 
problems relating to power trans- 


presented to 


Co., 


The computer solves 


EXPLODED view of the developmental L-54 triode announced at Syracuse (left 


triode (right) show what happens when 


mision and electrical distribution. 


> Lightning—A desk-size 
computer installed at 
transformer 
Pa, will 


analog 
Westing- 
house’s division, 


Sharon, permit studying 


and magnified commercial version 


effects of lightning surges on elec- 
trical apparatus. This will permit 
design of 
avoid costly damage to their in- 
nards lightning strikes the 
equipment. 


transformers so as to 


when 


* the 


6BY4 


New Materials Evolve New UHF Amplifier Tubes 


Titanium and ceramic used 
for uhf-tv triode amplifier to 
speed automatic assembly 


LATEST HOPE for an inexpensive uhf 
television radio-frequency amplifier 
Electric’s 
microminiature ceramic type 6BY4 


stage resides in General 


triode, Looking more like a brace- 
let charm than a serious electronic 
device, the new tube is about # inch 
long and fe inch in diameter. 
Besides its technical 
qualifications (see p 176) it is in- 


favorable 


teresting because of its constituent 
materials. All metal parts are tita- 
nium 
rather than liberating them. 
ceramics insulators 


a metal that absorbs vases 
New 
can 
also be heated to high temperature 
without releasing enough gas to 
poison the tube’s operating charac- 
teristics. 


used as 


> Military Applications—With its 
component parts all in the form of 
circles, the new tube should be a 
natural for automatic assembly. 
Engineers say that it may take 
them another year and a half, how- 
ever, to make a production-line item 
of the military version. 


J. E. Beggs described to RETMA 
engineers meeting in Syracuse the 
development of a 
known as the L-54. 
oscillator, it has operated up to 10,- 


similar tube 


Used as an 


700 Tubes of this type have 
functioned at temperatures as high 
as 700 C. Such behavior qualifies 
them for difficult roles in guided- 
missile and similar tasks 


mc, 


Industry Continues to Grow 


Most segments of the 
electronics industry have 
grown in number of firms 


MANUFACTURERS of electronic equip- 
ment, components and hardware 
totaled 3,600 at the beginning of 
1955 according to the Electronics 
Production Resources Agency. Of 
firms, 1,000 produced end 
equipment or major subassemblies. 
Component manufacturers totaled 
2,000 while the remaining 600 com- 
panies produced hardware such as 
antennas and wiring harnesses. 


these 


>» Growth—Since 1939, the num- 
ber of firms producing equipment 
in the seven categories listed in the 
chart has increased fivefold. In 
1939, there was a total of 373 firms; 
in 1944, 559; 1952, 1,254 and in 
1955, 1,555. 


Since 1952, the manufacturers of 


00K 


WHAT ELECTRONICS WO § RADAR END 


FIRMS 
MANUFACTURE 


EQUIPMENT 


i 
20> RESISTORS (Ram SF Omam eS 
| 


CAPAC TORS 


a ELECTRICAL 
NOICATING 
INSTRUMENTS 
. aes ‘ 


test equipment have grown by 20 
firms, transformer manufacturers 
have increased by 5 companies, ca- 
pacitor makers by 30 companies, 
tube firms by 6 and radio and ra- 
dar equipment and major subassem- 
blies manufacturers by 150 firms. 


eumees OF COMPRES 


The only one of the seven categories 
to show no growth the 
trical-indicating-instruments 


elec- 
field 


Continued on page 20) 


was 


November, 1955 — ELECTRONICS 





Cee 


* Built to MIL-T-8579 Specifications 


Type? -579 Fuel Gauge Tester meets the need for an accu 
rate system for calibrating modern-day, ca 
pacitance-type aircraft fuel gauges. The 

® vital importance of reliable readings by 
fuel gauges for aircraft is self-evident. Every fuel 

gauge must be carefully adjusted in each new air 
plane, and checks for reliability must be made 

at routine intervals afterwards 

For use with jet aircraft, the test equip 

ment must make provision for calibrating 

both the main sensing capacitor and the 
compensating capacitor in the fuel gauge 

system. The latter capacitor compensates 

for variations existing in the composition 

of jet fuel and also reduces the error in 
troduced by changes in the temperature of 

the fuel. The composition of aviation 
gasoline does not vary appreciably and as 

a result compensation is not required 

The Type P-579 Fuel-Gauge Tester offered by the 
General Radio Company takes all the above needs 


Type P-579 into account. It is currently the only self-contained 


lod +} Fuel Gauge Tester 
oday $ high ippled with wide variety 
grade fuel gauges necting cables for calibrating 


equipment suitable for calibrating fuel gauge sys 
tems installed in both jet and reciprocating-engine 


raft fuel-indicating systems 
employ capacitance ft fue ficating systems 


ensing elements lo aircraft 
cated in the airplane 
fuel tank The actuating i j ’ vi $79 Fuel Gauge Tester 


the variation in capacitance occu onsist ntially of two G-R Pre 


The Type P-579 Fuel-Gauge Tester is the com 
mercial version of the Military Type MD-1I Cali 
OS 8 Tes OF the FepACeMent Of fi Cane Yeewere Sagneere Boren aan brator manufactured by G-R. Specifications for the 
MD-1I were established by the Wright Air Develop 


ment Center of the Air Research and Development 


dielectric between the capacitk late be accurately set to simulate the ca 
by aircraft fuel. In common prac pacitance existing across the fuel 
a 400-cycle transformer bridge gauge sensing elements. By adjusting 


typical aircraft fuel-gauge « i the Tester’s precision capacitor to the 


below) is used to transform the change ime value of capacitance known to 


in capacitance to a reading on the fuel 
indicator located on the aircraft con 


trol panel. A phase-sensitive motor 


exist across the sensing element when 


fuel tanks are full, and noting whether 


the control-panel indicator reads 


Command. The heart of the instrument is the well 
known General Radio precision-variable air ca 
pacitor 


drives the fuel full’, one has an accurate and con 


gauge needle. The _ venient rueans for checking perform Ihe Air Force wanted the utmost accuracy built 


motor also adjusts ance of the fuel gauge (similar pro into this important test equipment. G-R was a 
the position of a cedure for checking “empty read 
balancing poten ines). If readings are incorrect, tix logical supplier because this Company's trademark 
tiometer across full adjust and “empty iS Synonymous with the best in precision electrical 


standards 


ong arm of the idjust’’ potentiometers can 
bridge making be repositioned until the 
this a self-balanc- 


dial indicat orrectly I i I 


ing device 


GENERAL RADIO Company 


Pe a ee ee ee a ee | 


Please send complete information on the G-R Fuel Quantity 


® Gauge Tester 
Name ov eecee Title 
Company 


90 West Street MEW YORK 6 Street 
8055 13th St. Silver Spring, Md. WASHINGTON, D. C 
1150 York Road, Abington, Pa. PHLADELPHIA Cit £ , 
920 S. Michigan Ave. CHICAGO 5 y cere ereees ‘ one 
Seward St. LOS ANGELES 38 
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in guided missile, 
military and all other 


critical applications means 
RAYTHEONSE 
RELIABLE” 


SUBMINIATURE 
TUBES 


TYPICAL CHARACTERISTICS 
Vibration 


Output Heater Plate Grid Volts Screen 
DESCRIPTION mVac* Amp 


(max.) Volts mA | or Rk | Volts mA, Factor 
150 21 100 ohms 4 
120 75 200 ohms 2.6 

High Frequency Triode 0 [94 | 220 ohms | _ 


Video Arnplifier Pentode | 
High Mu Triode r 250 4.2 500 ohms 
i 


RF Amplifier Pentode 


Voltage Reference Operating voltage approximately 86 volts between 1.5 and 3.5 ma. 


we ie. Lit Fe het} 
Operating voltage approximately 98 volts between 5 and 25 ma. 
| | 


Max. |, = 5.5 ma. per plate 


CK5784WA RF Mixer Pentode 
CKS787WA Voltage Regulator 
CK5829WA Dual Diode | 6.3 
cxso21 Medium Mu Dual Triode | 63 
CK6111 Medium Mu Dual Triode 6.3 
CK6112 High Mu Dual i'riode | 63 


6.5 150 ohms | oe | — 


08 
| 10.0 
| 42 | 500 ohms | 


1500 ohms ~ | _ 
CK6152 Low Mu Triode 25 6.3 2700hms | — 
K6247 Low Microphonic Triode | 2.5 | 63 | os 
CK6533 Low Microphonic Triode 10 | 63 | 0.9 — | 1500 ohms _ ~ 1750 


At 40 cycles, 15 ¢, - Note: All dual section tube ratings (except heater) are for each section. — 


| 8.5 | 220 ohms 
| 
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A COMPLETE LINE OF 
BONDED 


SILICON 
DIODES 


TYPICAL REVERSE VOLTAGE CHARACTERISTICS AT 25°C. 


SIXIdWVYOXNSIN 


Reverse Voltage 
125 


TYPICAL REFERENCE DIODE CHARACTERISTICS 


Raytheon Bonded Silicon Diodes 
with reverse voltage ratings from 3.0 
to 225 volts are just what you are 
looking for whenever the application « 
calls for low reverse current and ‘ 3 Reverse Vom 
good stability at high temperature. 
Every diode receives four temperature 
cycles of one hour at —55°C and 
one hour at + 150°C, followed by 
thirty-six hours at 95% relative 
humidity and 70°C. Exact 
characteristics are maintained after 
temperature cycling and stability 
remains excellent over long periods. 


= 
= 
be 
> 
= 
Uv 
m 
a 
m 
w 


25mA 


RAYTHEON 
MANUFACTURING 
COMPANY 


RAYTHEON MAKES ALL THESE: 
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vhich ha 


panies 


stabilized at 20 com 


> Dollars EPRA, 
about 50 manufacturers account for 
over 80 percent of the dollar volume 
of end-equipment production. The 
major producers of components 
number between 150 and 200 firms. 


According to 


Although about 200 firms manufac- 


ture test equipment, 20 firms pro- 


SOLAR battery developed by Bell Laboratorie: 


duce over 80 percent of the dollar 
value. 

For other components, the num- 
ber of firms estimated by EPRA to 
have production 
at the start of 1955 were: 


predominated in 
resistors, 


23; capacitors, 25; transformers, 
18; tubes, 10; meters and indicat- 
EPRA fig- 


available through 


ing instruments, 10. 
ures are 


RETMA. 


made 


gets final tests before 


Sun Powers Telephone Line 


Silicon cells and _ transistors 
team up with the sun to power 
rural telephones 


SUNLIGHT is furnishing power to 
a rural telephone 
Americus, Georgia as part of ex- 
periments being conducted by Bell 
Laboratories. The solar battery 
being used for the trial is encased 
in an aluminum housing less than a 
yard square, It contains 432 silicon 
cells. Technical details are given on 
p 178. 


system near 


> Charges Battery—The | silicon 
cells used in the battery are wafer- 
thin disks about the size of quar- 
ters. Excess current from the solar 
unit, not needed for immediate tele- 
phone fed into a storage 
battery that powers the phones at 
night or in bad weather. Since the 
system under trial uses transistors 


use, is 


20 


instead of vacuum tubes, only small 
amounts of power are required to 
operate it. 


>How Made—The 
used in the sun battery are pro- 
duced by 


silicon cells 


introducing impurities 
into thin slices of high-purity sil- 
icon at high temperatures under 
as. 

This is done at a precise rate 
to reach a depth of less than one 
ten thousandth of an inch. 


>» Use—The new rural system be- 
ing used allows several conversa- 
tions to be sent simultaneously over 
a single pair of-wires. Each con- 
versation is sent at a different fre- 
quency as has been done for years 
on longer distance calls. The sys- 
tem on trial at Americus, however, 
operates economically over shorter 
distances than have previously been 


used, 


Defense Is Big Business 
In Canada 


THE following contracts 
awarded by the Canadian Depart- 
ment of Defense Production, to the 
electronics industry in Canada dur- 
ing July, 1955 according to RETMA 
The list includes only 
in excess of $10,- 


were 


of Canada. 
those contracts 
000 and does not include contracts 


classified for security reasons or 


amendments to contracts: 


Amount 


$2,105,8 


98 80 


Company 


Collins Radio 
Computing Devices 
Hallicrafters 16,1 
Measurement I:ngineering 33,2 
Northern Electric . 262,160 
Canadian GE ., 25,58 
Klectromechanical Product 48,95 
KMlectronic Labs 10,690 
Muirhead Instruments HOGS 
orthern Electrk ° 9,04 
Standard Telephones & Cable 6,348 


Electronics Grows 
In Massachusetts 


Number of companies in 
the state increases almost 
50 percent in three years 


SURVEY completed in September by 
Associated Industries of Massachu 
counted over 450 electronics 
firms compared to about 300 firms 
accounted 1952 
Less than four percent of the com- 
panies surveyed in 1952 have gone 
out of business since then and their 
number has been augmented many- 
fold by firms since 


1952. 


setts 


for in its survey. 


new started 


> Location—The industry is con- 
centrated in the Boston 
area with an estimated 90 percent 
of the plants located from Worces- 
ter However, nearly 
every section of the state has some 
part of the industry. 

One thriving center is along 
highway route 128. Following is a 
list of most of the electronics firms 
located along the route: CBS-Hy- 
tron, Bomac Laboratories, Sylvania, 
Vectron, Sylvania electronics sys- 
tems division labs, Electralab and 
Polaroid Corp. Under construction 
are plants for Tracerlab, Tran- 

Continued on page 22 


greater 


eastward. 
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For PROMPT REPLY, wire the 
factory collect or phone our 
nearest sales office 


New York City HUnter 2-7784 
Philadelphia: NOrristown 5-2600 
Chicago Diversey 8-6885 
St. Louis DEimar 7701 
Kansas City, Mo.: Jefferson 7221 
Dallas FOrrest 8-8306 
Denver MAin 3-0343 
San Francisco Ulmer 1-7129 
Syracuse 2-1167 
Pittsburgt WAlInut 1-2959 
Minneapolis Midway 4.7884 
Seattle: MOhowk 4895 
Albuquerque 5-9632 
Los Angeles Sycamore 8-5790 
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Ss ‘& IMMEDIATE DELIVERY 


ona NEw TFUBELESS! 


MAGNETIC AMPLIFIER 


AC LINE 
VOLTAGE REGULATOR 


MODEL MLR - 1000 


1KVA 


vx NO TUBES TO REPLACE 


NO MOVING PARTS 
NO VIBRATING CONTACTS 
REGULATES RMS VALUE 
ve IDEAL FOR UNATTENDED INSTALLATIONS 


Specifications ... 


* Input Voltage Range: 95 to 135 volts @ Power Factor Range: 0.5 lagging to 0.9 


* Output Voltage: Nominal 115 volts. can leading 


be adjusted from 110 to 120 volts : 
@ Response Time: 0.2 sec. 


* Output Cy t: 8.5 ere 
eee a Peet * Maximum Load: 1.0 KVA 


*Regulation Accuracy: ~ 0.25% for any 


comblaction of Une or lecd « Ambient Temperature Range: 


Up to 45 C, 
* Frequency Range: 60 cycles ~ 10% . 
. @ Dimensions: 19'4" wide x 11" high « 
# Wave Form Distortion: 3% maximum 11'_” deep (cabinet) 


19 wide x 10%," high x 11'A” deep 
(rack panel) 


@ Mounting: Cabinet or 19° Rack Panel 
@ Finish: Gray Hammertone 


@ Weight: 85 Ibs. 


Write for Bulletin MLR 1000 


waaay ENGINEERING CORP. 


345 KANSAS ST. EL SEGUNDO, CALIF PHONE: OREGON 8-7215 


Want more information? Use post card on last page 
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sonics, Donnelly Division of the In 
Mason-Neilan 
build 
Engineering, 
Kendal! 


State as a 


dian Company and 
Co. Planning to 


Voltage 


Regulator 

are: High 
United-Carr Fastener and 
the 


companies 


Controls Corp In 


whole, some 50 have 
built 


under construction 


new plants or have them 


» High-Gear 
product 


electronic 
Massa- 
the 
survey. Total of 102 companies re- 
ported the introduction of 1,742 
new products in years, 


Pace of 
development in 
chusetts 


was also indicated in 


last three 


> Why—To learn why New Eng 
land is attractive to the industry, 
the Federal Bank of Bos- 
ton surveyed firms in the area in 
1953. Most of the companies, 51, 
listed the supply of skilled labor 
as the chief advantage while 28 
listed accessibility of materials and 
24, availability of re- 


Reserve 


supplies; 
search and engineering; 22, near- 
ness to customers and markets; 15, 
center of electronics business; 15, 
climate, living and working condi- 
tions; 12, high quality of labor and 
12, nearness of residences of per- 


sonnel, 


nl att K 


FACEPLATE with mask can be sealed directly to glass cone as 


Color Bulbs Go Conventional 


All-glass 22-inch rectangular 
bulb uses solder-glass seal 
instead of metal joiner 


SHADOW 
that 
tangulai 


MASK color picture tube 
uses an all-glass 22-inch rec- 
envelope has been 
duced by the Westinghouse 
division. The bulb, 
no metal flanges, requires only the 
black and 


high-voltage con- 


pro 
tube 
since it uses 
usual insulation of a 
white tube 
tact buttons. 


and 


> Method—With the new envelope, 


the deposited on the 


phospor is 


22 


faceplate which is then aluminized. 
The shadow mask is attached to the 
faceplate by a simple technique 
A low-temperature solder-glass seal 
is used to 


the 
components, 


seal the face plate to 
after the 
It replaces the metal 


funnel insertion of 


joiner 
the 


separated 


heat to 
may be 


By applying glass 
the 


from the face plate at any time so 


seal, cone 
that working parts can be removed 
Mass commercial 
duction of the color television tube 
the first 


for repair. pro- 


envelope is expected in 


quarter of 1956 


Electronic Headlight 
Dimmers Make Gains 


Although the field is still 
small, indications are that 
sales will move ahead 


AUTOMATIC electronic headlight 
dimmers have been on the market 
for a number of years now but have 
yet to become a fast-selling auto- 
mobile However, the 
extra push for safety that the auto 
industry is now emphasizing, plus 
new developments in dimmers them 
selves may help push the busines 


accessory. 


ahead. 


> Users—lInstallations of General 
Motors’ Autronic eye in 
nine months of 1953 ranged from 


26 percent of total auto production 


the first 


to lesser amounts 
Although 
revealed it 


for one division 
for the 
have not 
that the 
creased, 
Studebaker-Packard 
dimmers 
models. 


others. figures 


been is be 
lieved percentage has in 
have 
1956 


manufacturer 


may 
available for its 
Other 
are considering dimmers as acces 


car 


Some dimme: 
that the 
original 


sory units for 1956. 
fee] 


sold as 


manufacturers units 


will not be equip- 
ment on any large scale until 1957. 
> Unit 
land, Ohio, associated with 
the unit 


Cley e 
Dickey 


shown 


Dynotron Corp. of 


Industries, makes 


Self-contained dimmer with pickup 
supply in one 
6 and 12-volt car 


Dynotron 


amplifier and power 
both 


made by 


package for 


ystem 


Continued on page 24 
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G-E THRU-CON S8OARDS. 
Copper plated top and 
bottom wiring pat 
terns, with positive 
connections through 
hole offer a « 


ous Wiring system. Sep- 


ontinu 
irate eyelet connec 
tions through holes 
are eliminated, 


G.E:s Thru-Con Printed Circuit Boards have wiring patterns 
on two sides, positive connection through the board 


Thru-Con Boards for printed circuitry lead to cost reductions, 
and product improvement in many industries 


veneral Electric Thru-Con Printed 
J Circuit Boards offer manufactur- 
ers of radio, television, and electronic 
equipment new opportunities to re- 
duce production cost and substantial- 
ly improve quality and performance. 


G.E.’s Additive Method of Construction 


Production techniques developed by 
G.E. provide two patterns on a single 
board with a positive through con- 
nection—without staking pins. Con 
tinuous copper plating through the 
holes insures positive solder filleting 
top and bottom, extreme strength, 
and trouble-free assembly. 


Thru-Con In Many Industries 


Widening usage in radio and TV re 
ceivers and street lighting controls 
has proven the advantages of printed 
circuits. G-E Thru-Con Boards not 


only offer manufacturing savings, 
they also make it possible to reduce 
parts inventories, shorten assembly 
and inspection time, and save in 
weight and product size. 


Investigate G-E Thru-Con Boards 


Your company may be able to profit 
by using printed circuitry and G.E.’s 
Thru-Con Boards. The combination 
of wiring patterns, circuit designs, 
sizes or shapes, is virtually limitless. 
Experienced G-E printed circuit engi 
neers and technicians are ready to aid 
you in developing a printed circuit 
program. For a discussion of your 
problem and a sample G-E Thru-Con 
Board, just call or write today to: 
General Electric Company, Electronic 
Components Department, Section 
Y4I15 Auburn, New York 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


ELECTRONICS 


November, 1955 


nore information? Use post card on last page 


PORTABLE TELEVISION. I’rinted circuit board in 
his new receiver contains more than 50° 
of the wiring. Smaller chaasi yet full 

creen. G-E " ru on Boards reduce i 


embly cost a iver weight 


COMPACT, LOW CosT RADIO. Gl Thru-Con 
Board permits compact chassia which asliy 
nto cabinet and plugs into speaker. Printe« 


permit ‘ 
} 
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vhich is manufactured for both 6 
and 12-volt 


incorporates 


electrical systems. It 
a photoelectric circuit 
vith an electronic delay to eliminate 
flickering and improper return to 
ipper beam after dimming. 

The unit also operates from the 
tail lights of a car close ahead to 
prevent blinding its driver through 
A small head- 
light relay mounts under the hood 
near the terminal block. 

The firm plans to 
additional model. Dynotron 
that 1,000 of 
dimmers are now in use. 


the rear-view mirror. 


produce an 
esti- 
its electronic 
The firm 
estimates potential sales for 1956 
at 150,000 units with 
300,000-unit volume in 


mates 


possibly a 
1957. 


> Future—A new automobile elec- 
tronic headlighting system 
developed at Battelle Institute in 
Columbus, Ohio shadow 
over that portion of the road oc- 
cupied by oncoming This 
leaves normal, long-range light on 
the lane in which the equipped car 
is driving 


being 
casts a 


cars, 


Transistor Transmitter 
Runs On Decibels 


ENGINEERS of the Signal Corps 
Engineering Laboratories at Fort 
Monmouth, N, J. have come up with 
an experimental radio transmitter 
powered by the human _ voice. 
Present range of the unit is about 
600 feet 

Further development is expected 
to increase this range to a mile and 
will likewise 


include construction 


Technician tests output of voice-pow 


ered radio transmitter by watching 


waveforms of his voice on cathode 


ray oscilloscope 


24 


of a companion receiver, This will 
be powered by stored energy from 
the voice and will be about the size 
of a matchbox. 


>» Costs—It is 


estimated that the 


new transmitter can be produced 
for $20. It uses a single transistor. 
After the speech energy strikes the 
microphone, part of it is rectified to 
provide power while the rest mod- 


ulates the signal output. 


Flat-Top Sounds Off With Tubes 


METAL scale model of aircraft carrier, constructed by Federal Telecommunica 
tion Laboratories, tests proposed antenna installations (one mounted on gun 


tub, 
to find how well the antenna picks up 


arrow Illuminated by 


U. S. S. Forrestal uses sound 
power and dial phones; speak- 
ing tubes are out 


MODERN as 
the recently commissioned carrie) 
Forrestal thinks, talks, listens and 
shouts with the latest electronic de 


any warship can be, 


vices, Gone is the ancient and hon 


orable speaking tube. Sound-pow- 
and dial telephone 


connect various centers together. A 


ered circuit 
yeneral announcing system, larger 
than any known commercial p-a, is 
driven by six 1,000-watt amplifiers. 


> Eyes and Ears—To find where 
she is going and what lurks about, 
the Forrestal is equipped with air- 
search radar, loran, direction find- 
ers and underwater echo sounders 

To guide her planes home to the 
flight deck there are accurate 200- 
mile beams from Tacan equipment 
GCA 
touchdown in any kind of weather 


Close in, brings aircraft to 


Balloon-borne sounding devices 
can be sent up to help track wind 
velocity and direction high above, 
besides reporting temperature and 
Fire-control radar 


tects the carrier from enemy action 


humidity. pro- 


microwave 


transmitter, the model is rotated 


signals from different direction 


Morse 
teleprinter communica- 
available in quantity. 
Communications to aircraft using 


> Communications 
voice and 


are 


code, 
tions 
uhf has been made effective by four 


(to insure 360- 
mounted the 


pairs of antennas 


deg coverage below 


flight deck 


Defense Department 
Wants More Reliability 


Effort is made to set up 
basic policies and guides to 
improve miltronic equipment 


IMPORTANCE of 
equipment 


engineering fo) 
reliability was empha 
sized by J. M. Bridges, Director of 
Electronics, Office of the Assistant 
Secretary of Defense, at a recent 
conference on reliability at Aber 
deen Proving Ground, Md. 


> Plans 
Assistant 


The Office of Electronics, 

Secretary of Defense 
Applications Engineering) gs at- 
tempting to improve the reliability 
and producibility of military ele 


Continued on page 26 
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Performance 


When you buy communications receivers, you buy per- 
formance above all else. And, performance is what you 
get when you buy the NEW PRO-310. It’s the receiver 
designed with performance in mind. And, the PRO-310 
outperforms all other receivers in its class. Here’s why- 


Took 3 years engineering and design time to develop, 
including 14% years to iron out the ‘bugs’. 


h h Hammarlund has the receiver know-how gained by 
- ‘ 
ep p making thousands of sets for gov't service. 


features: 

Frequency readings to 1 part in 5000 
Newly dev eloped front-end with three Continuous calibrated bandspread over the entire range 
: Exceptional stability 
tuned circuits but only one RF tube am- High Image Rejection—on ell 6 bands 
plifier provides remarkable selectivity and Sectionalized construction 

Etched and plated circuits in the RF section 
ultra-high signal-to-noise-ratio. Many others 


Check on the NEW PRO-310—it’s made to order for your 
“tough-spot” service. Write for specs and other details 
to The Hammarlund Manufacturing Co., Inc., 460 West 
4th Street, New York 1, N. Y. Ask for Bulletin E-11. 


AT HAM MARLYN ow 
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tronic equipment and parts. A spe- 
cific program, covering contractual 
methods, engineering policies, test 
procedures and design specifications 
underlying equipment reliability is 
now being formulated. 


>» Reason—The greatest cause of 
unreliability, according to Bridges, 
is the lack of maturity of product 
design, and failure to evaluate re- 
liability of design through 
service and material evaluation be- 
fore production is undertaken. 
Planning officers want early pro- 


tests, 


duction of advanced new weapons, 
while research and 

people seek to attain 
nological goals, often 
production engineering. 


development 
tech- 
neglecting 


basic 


> Circuit—Circuit design must be 
accomplished so that tubes and com- 
ponents will work well within their 
ratings, and so that a change in 
operating characteristics will not 
cause failure. If this design phi- 
losophy is not reflected in bread- 
board circuitry, it is unlikely that it 
can be introduced as design pro- 
Reliability of much exist- 
ing equipment suffers from critical 
circuits which will work only with 
elected tubes or special parts. 


yresses, 


Financial Roundup 


Profit reports in fiscal 
1955 continue to show up 
well for electronics firms 


COMPANIES in 
continued 


the electronics field 
the finan 
cial front during the past month. 
Three companies announced secur- 
transactions and the follow- 
ing firms reported net profits for 
the fiseal periods 


active on 


ities 


indicated: 


Net Profit 
1955 1954 


$404,732 $906,970 


Company 
\m, Cable & Radio 6m 
\merican Electronics 

6m 144,161 
\CF Industries 3m 2,062,132 ] 
Heckman Instruments 

i2m .. ° 1,822,050 
Hleetronica Engineer 

ing 6m 
(iarrett Corp 
t{TaT 6m 
Magnavox 12m 
Olymple Radio 6m 
Precision Radiation 

Inst. 9m .. 
Pyramid Electric 6m 
Raytheon 3m. 
Weatinghouse Alr 

Brake 6m . 


138,325 
57,641 


920,280 


53,464 
732,036 
11,411,701 
2,426,087 
158,722 


12m 


496,658 122, 
235,080 $13, 
764,000 102,000 


$227,911 2,317,916 


26 


FUTURE MEETINGS 


Oct. 31-Nov. 1: 1955 East Coast 
Conference on Aeronautical 
and Navigational Electronics, 
IRE, Lord Baltimore Hotel, 
Baltimore, Md. 


Oct, 31-Nov. 1: International 
Conference on Scientific Basis 
of Applied Solar Energy, 
University of Arizona, Tuc- 
son, 


Nov, 1-5: World Symposium On 
Applied Solar Ener spon- 
sored by AASE, Stanford 
Research Institute and Uni- 
versity of Arizona, Phoenix, 
Ariz. 


Nov. 3-4: Eighth Annual Elec- 
tronics Conference, Kansas 
City IRE, Town House, 
Kansas City, Kan. 


Nov. 3-4: Unclassified Sympo- 
sium On The Technical And 
Operational Characteristics 
Of Tacan, Air Navigation 
Development Board, Hotel 
Statler, Washington, D. C. 


Nov. 7-9: IRE, AIEE, ACM 
Eastern Joint Computer Con 
ference, Hotel Statler, Bos- 
ton, Mass. 


Nov. 10-11: Electronic Business 
Systems Conference, National 
Machine Accountants Associ- 
ation, Statler Hotel, Los An- 
geles, 


Nov, 11: Centennial Symposium 
on Modern Engineering, Uni- 
versity of Pennsylvania, Phil- 
adelphia, Pa. 


Nov, 14-15: IRE Symposium on 
Communication by Seatter 
Techniques, Lisner Hall of 
George Washington Uni 
versity, Washington, D. C. 


Nov. 14-16: IRE, AIEE, ISA 
Electrical Technology in Biol- 
ogy & Medicine, Shoreham 
Hotel, Washington, D. C. 


Industry Shorts 


> Production of one million sq ft 
of printed wiring boards in 1956, 
representing between 5 and 6 mil- 
lion individual boards, is planned 
by GE. 


Since 1947, the 
dustry on the West Coast has pro- 
duced one new company each week 
according to P.S. Fogg of Consoli- 
dated Engineering. 


electronics in 


> Definite development program 
looking toward the substitution of 


Nov. 15-17: Second Interna- 
tional Automation Exposition, 
Navy Pier, Chicago, lll. 


Nov. 21-22: IRE Aeronautical 
Communications Symposium, 
Hotel Utica, Utica, N. Y. 


Nov. 28-30: IRE Instrument 
Conference & Exhibit, Hotel 
Biltmore, Atlanta, Georgia. 


Dec. 12-16: Nuclear Engineer- 
ing and Science Congress, co- 
ordinated by Engineers Joint 
Council, Cleveland, Ohio. 


Dec, 15-17: URSI Fall Meeting, 
University of Florida, Gaines- 
ville, Fla. 


JAN. 9-10, 1956: Second Na- 
tional Symposium On Re- 
liability An ae Control 
In Electronics, ASQC and 
RETMA, Hotel Statler Wash- 
ington, D. C. 


Fes. 2-3, 1956: IRE National 
Symposium On Microwave 
Techniques, University of 
Pennsylvania, Philadelphia. 


Fes. 15-17: 1956 Conference On 
High-Speed Computers, Lou- 
isiana State University, 
Baton Rouge, La. 


Fes, 16-17 IRE, AIEF, Univ. of 
Pa. Conference On Transistor 
Circuits, University of Penn- 
sylvania, Philadelphia, Pa. 


Mar. 19-22: IRE National Con- 
vention, Waldorf-Astoria Ho- 
tel, Kingsbridge Armory, New 
York, N. Y. 


APRIL 11-13: 1956 IRE 7th Re 
gion Technical Conference, 
Hotel Utah, Salt Lake City. 


ApriL 25-27: Symposium On 
Nonlinear Circuit Analysis, 
II, Polytechnic Institute of 
Brooklyn, New York, N. Y. 


aluminum for copper in telephone 
cable, was announced by Western 


Electric. 


transistors 
Motorola by 
pregnating pure germanium slices 


> Diffused base 


being 


are 
made at im- 


with arsenic or bismuth gas. 


> Air Force ordered $2.3 million 
worth of magnetrons from Westing 


house. 


> Transistor firm in Germany, In 
termetal G. m.b. H., has been ac- 
quired by Clevite Corp. 
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MEASUREMENT 
10-3000 MC 


SPECIFICATIONS 


Frequency Range: 
10 mc to 3,000 mc 
Output Impedance: 
50 ohms unbalanced into Type N Connector 
Noise Figure Range: 
0 to 20 db 
Filament Voltage Supply: 
From regulated supply 
Meter Calibration: 
Linear in db noise figure; logarithmic 
in D.C.M.A 
Fuse Protection: 


One Type 3AG, 2 amps 
Tubes: 


1 Eclipse Pioneer TT! Diode 


Power Supply Source: 
117 Watts +10%. 60 cps AC 
Available for 50 cps 
Power Consumption: 
130 Watts 
Price: 
$995. FOB plant 


KAY Kada-Node ® 


Complete radar noise figure measuring set for IF and RF, 
including attenuators, detector and noise sources. Complete 
with power supplies. Frequency range: 5 to 26,500 mc 
noise figure: range, up to 21 db, in lower part of spectrum 
Prices on request 


KAY 
Mega-Node-Sr. 


A calibrated random noise source providing an 
output from 10—3,000 mc, the Megan-Node Sr. 
may be used to measure noise figure and receiver 
gain and for the indirect calibration of standard 
signal sources. 


At the lower end of the frequency range noise 
figure may be obtained directly from the meter. 
For greater accuracy at higher frequencies, cor 
rections for diode transit time and termination 
mismatch are available from charts supplied 
with each instrument. 


KAY Auto-Node 


KAY Mega-Node Designed for production-line noise figure measure 
‘ ment from 5 to 26,500 mc., the Auto-Node ponce 
Calibrated random noise source continuous interpolation over VHF, UHF and micro- 
reading direct in db, for wave frequencies. Two models are available 


MODEL RADAR 

Freq. Range Freq. Range 
5—220 me 2 IF Strips 

iF Strips 40 and 60 me; other 
20 of 40 me, extra 
(Ff Strips available 


Noise Figure Range IF Noise Figure 
0—24 db 6—7 db 


KAY Microwave Mega- Nodes 


t t measurement of noise figure, 
Calibrated random noise sources in the microwave range, used 9 MODEL TV 


receiver gain and for indirect 
calibration of standard signal 


sources Frequency range, 5 
Available in following waveguide sizes to cover range of to 220 mc; Output impedances, 


960—26,500 me. sunbalanced—50, 75, 150, 300 
RG-60/U ..$400 Available with fluorescent or inert gas (argon or Infinity; balanced—100, f 150, 
RG-48/U 195 neon) tubes, Noise output fluorescent tubes, 15.8 300, oe cry’ 4 a os 

db 25 db; argon gas tubes, 15.2 dt ©.1 db” range db at ohms P 7 
-49/ 9 : 95 FOB plant 
nn = > a neon tubes, 18.0 db *.5 db 0 3 8 db at 300 ohms vice: 370s Fe 1 Strive viens. with 2 1F strips 
a / ‘ c t. j 
RG-51/U 195 Noise output of inert gas tubes indepedent of Price, $295. FOB plan $125.00 FOB plant 
*RG-52/U 195 operating temperature. 


RG-91/U 250 Universal Power supply for both fluorescent or 
RG-53/U 250 argon gas and all waveguide sizes: $100. 


1$167. per Guide when 3 or more are purchased with $100. Power Supply 


NEW! WR.770; WR-650-—$595.00 each; WR-510; WR-430; WR-340— 
. $495.00 each. AN WR numbers fluorescent only. 


to measure noise figure, and receiver gain and calibrate stand 
ard signal sources in radar and other microwave systems 


IF 's available 


For Complete Information Regarding these, and other Kay Instruments, Write 


KAY ELECTRIC COMPANY 


Dept. E-11, 14 Maple Avenue Pine Brook, N. J. 
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NOW! ALL-ANGL Barry Mounts JN ALL JAN SIZES 


MC LCM MPLA 


Built to handle the new jobs — too 
tough for MIL-standard mounts — the com- 
plete ALL-ANGL line lets you choose the 
JAN size best suited to your needs — for 
sure protection against shock and high-fre- 
quency vibration in all directions. 

Complete information about ALL- 
ANGL Barry Mounts is given in our free 
engineering data sheets. You'll find load- 
deflection curves, transmissibility curves, 
load-versus-natural-frequency curves, and 
tables of load ranges — for practical solu- 
tions to the shock and vibration problems 
you meet in designing for jets and missiles. 


\\ Now Available — Miniature ALL-ANGL mounts, 
JAN-size 0, for loads up to 3 pounds per isolator. 
Data Sheet #455 gives dimensions and perform- 
ance curves that show how you can use these 
Barry Mounts. 


Ready December 1, 1955 — JAN-size | ALL- 
ANGL mounts for loads from | to 10 pounds per 
isolator. Data Sheet #1255 giving details of load 
ratings, dimensions, and performance curves also 
available December 1. 

Ready February 1, 1956 — JAN-size 2 ALL- 
ANGL mounts for loads from 24% to 40 pounds 
per isolator. Data Sheet #256 will be available 
Feb. | with load, dimension, and performance data. 


Write us today — we'll send the first data sheet 
at once and the others as soon as they are printed. 
And if you have an immediate problem, our en- 
gineers are ready to answer your questions from 
their experience gained in years of pioneering the 
development of shock and vibration isolators for 
military, naval, aircraft, missile, and industrial uses. 


When your problem is protection thru all flight attitudes, 
your answer is the ALL-ANGL. 
For recommendations, call your Barry Sales Representative. 


New engineering opportunities are open 
in Barry's expansion program, 


at all levels in all departments, Send resumé. 


BARRY CONTROLS incorporated 107 Pleasant St. Watertown 72, Mass. 
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AT MACH 1+ 


JACK & HEINTZ 
MODEL 50127.000 
CONTROL PANEL 


PHOTOS COURTESY OF 
CONVAIR AND JACK & HEINTZ. 


A -ANGL Barry Mounts 
give sure protection 


Jack & Heintz proved this in testing mounts to pro- 
tect their Hi-Phase voltage regulators and control panels for 
Convair’s supersonic F-102A interceptor. 

No other miniature isolator tested could meet Pro- 
cedure I of MIL-E-5272A. ALL-ANGL Barry mounts exceeded 
lifetest requirements. 

And the ALL-ANGL works in any position— to 
give sure protection for vital controls through every twist, turn, and missiles — where equipment 
and dive in the aircraft’s most violent maneuvers. must have greater protection 
Write for Data Sheet J-11. And for your airborne against shock and high-frequency 
requirements to meet standard MIL specifications, ask about vibrations —and where MiL-stand- 
All-Metl, Air-damped, and special Barry mounts. ard mounts prove inadequate. 


BARRY CONTROLS incorporated 107 Pleasant St. Watertown 72, Mass. 


New engineering opportunities are open in Barry's expansion program, at all levels in all departments. Send resumé. 


Here's the mount that meets the 
new needs of today’s jet aircraft 
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Now! Take your 


Famous acetate-backed “Extra 
Play” Tape 190—new economy price 
saves you 28% 


Here’s your chance to buy the magnetic 
tape everyone’s talking about —at a special 
new economy price! It’s popular “SCOTCH” 
Brand “Extra Play’? Magnetic Tape 190, 
first long play tape on the market and 
still the best seller. With 50°; more recording 

time on every reel . . . higher fidelity... 
strength tospare... high potency oxide... 
“SCOTCH” “Extra Play” Magnetic Tape 
190 has been making recording history. 
Buy now and save 28% on every reel! 


OG. U4, Pal. oF 


Both these SCOTCH Magnetic Tapes 


BRAND 


EASIER THREADING with new “‘Loop-Lok”’ reel! Saves time... 
saves tape! It’s “SCOTCH” Brand’s exclusive ““Loop-Lok”’ 
reel. Just loop tape around the new-design center pin for 
instant threading. Tape locks tight without necessity of 
troublesome wrap-around, yet releases fast at end of reel. 


The term “SCOTCH” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND 
Mrc. Co., St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y. (1955 3M Co 
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ernment SN A SNARE 


choice of Dackings | 


New polyester-backed (Made 
from DuPont's “Mylar” *)“ Extra Play” 
Tape 150 for extra strength 

Years ago “SCOTCH” Brand pioneered 
tough polyester-backed magnetic tape 
for experimental government orders. Now 
you can enjoy the same benefits of 
“SCOTCH” Brand research and develop- 
ment with new “Extra Play’’ Magnetic 
Tape 150. “SCOTCH” Brand’s extra 
strength polyester backing assures 
you long-lasting recordings. . . perfect 
tape performance in all weather, all 
climates—(It’s ‘‘Weather-Balanced”’!) 


CRISP, BRILLIANT SOUND thanks to newest oxide coating! 
By laying fine-grain oxide particles in a neat, orderly pat- 
tern (as shown here), “SCOTCH” Brand is able to pack 
in thousands more particles than standard long play tapes 
—to produce a super-sensitive magnetic recording surface. 


*“ Mylar” is a registered Du Pont trade-mark 


H 40 Ary Magneli¢ Tapes 
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ao 
Fiberglas 


exclusive 


*BH Non- Praying 
are made by an 
Harris process (U.S Pat 
4945430; 2647296 and 264 
Fiberglas is Reg. TM of 
Fiberglas Corp 


Bentley 
Nos 
1288) 

Owens 


Corning 


32 


Sleevings 


oe 


CLASS H 
ELECTRICAL SLEEVING 
THAT 
LAUGHS AT BENDS 


lorture-test some sample lengths of BH "1151" Silicone 
Rubber Fiberglas Sleevings for electrical insulation. Put them 
through a variety of bends and twists. Use them to cover bumps, 
terminals and soldered joints. Then check the insulating protec- 
tion and absence of fray of BH 1151" even under that kind 
of use and abuse. Prove to yourself its ability to give complete 
protection to your product, even under the most strenuous 
conditions, 


Color, without sacrifice of strength for circuit tracing and 
coding is no problem when you standardize on BH “1151” 
Sleevings. They're available in 8 basic colors. Tracer stripes 
to extend color code possibilities are available on special order. 


BH “1151” is resistant to the high spot temperatures 
encountered in soldering. It will sustain 15 consecutive minutes 
at 600° F. without loss of flexibility or strength. And it remains 
unchanged after continuous operation from —90° F. to 400° F. 


The properties of this outstanding product are covered by 


MIL-I-18057 


Spool or coil put-up, now widely preferred, is made possible 
by the BH patented manufacturing method, BH 1151” is also 
available in 36” lengths, or short pieces on special order 
Made in sizes to fit Awg or B&S bare wires from 24 to 5” 
inclusive. Write for data sheets aad free Production Testing 
Samples today. 


HARRIS MANUFACTURING CO.1311 BARCLAY S1 
TELEPHONE 


BENTLEY, 7 
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BENTLEY, 


CONSHOHOCKEN, PA. CONSHOHOCKEN 6-0634 
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Ohmite Amrecon relays have proven their 
exceptional ruggedness and long life in years of service. 
Now, three popular stock models—-DOS, DO, and 
CRU, in 61 different types—are available from stock. 


Models DO and DOS fill many industrial 

needs for a compact, lightweight relay that handles 
power loads usually requiring much larger, 

heavier units. They are particularly adaptable to 
aircraft and mobile equipment where severe shock 
and vibration are encountered, At 115 VAC or 

32 VDC, noninductive load, Model DOS has a contact 
rating of 15 amp; Model DO, 10 amp; and 

Model CRU, 5 amp. Available in a wide range of coil 
operating voltages and contact combinations. 


> 


A 
OHMITE 


RHEOSTATS « RESISTORS « RELAYS * TAP SWITCHES 


Current ratings up to 25 amp, AC or DC 


Also made-to-order models in many contact 


combinations and coil voltages 


g % 4 


Af. 
, 


/ 
N/| | 
HERMETICALLY SEALED OR ‘ ZT 
DUST-PROTECTIVE ENCLOSURES 


o. 4 


3610 Howard Street, Skokie, Illinois 
(Suburb of Chicago) 


RAGA 





OHMITE euneostars 
nave Smocther Windinga! 


RTE Le) Fe LD fod 


Aa Sheed ed SL mela Ul teh ae Ve) 


= , , , 
ee te : 
CKieuk OAMITE 


OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago) 
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EIMAC kliystrons are used in 

first established 

UHF forward-scatter 
communication system 


a 


i ee 


J 


4 


a a is St head Ne 


A link in the northern communication system (photo courtesy of Bell Telephone Company of Canada 


In the forward-scatter communication system installed 
by the Bell Telephone Company of Canada over the 
rugged terrain of the north, Eimac amplifier klystrons are 
used exclusively. Eimac amplifier klystrons generate the 


Eimac high power klystron and Eimac- 


high power necessary for revolutionary beyond-the-hori- developed civeult components in fined 
amplifier stage of forward. scatter trans- 


zon scatter techniques. Their reliability and performance maneNEnet saustany er Ratie Cagpaner 
ing Laboratories) 
assure outstanding operation and minimize maintenance 
problems. Their simple, straightforward design, plus high 
power gain, make transmitter construction easy. Ali these 
features contributed to the selection of Eimac klystrons for the vital communication systems 
of the north. Now in operation for thousands of hours in these communication systems, 
Eimac klystrons have justified the early faith put in them and have aided substantially 


in making UHF forward-scatter a reliable method of distant communication. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, CALIFORNIA 
> a The World’s Largest Manufacturer of Transmitting Tubes 
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POLARAD 


we 
4 \% 
° 
Ven pers ad’* 


DIRECT 
READING 
SPECTRUM ANALYZER 


Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA 
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both 
laboratory and production applications. 


It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each 
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All 
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the 
set is tuned. No mode charts or interpolations necessary. 


The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the 
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For 
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory. 


APPLICATIONS 


« Transmitter characteristics tests « Bandwidth measurements 


« Broadband receiver for AM, FM, CW, MCW, © Modulation tests 
and pulse modulated signals 


© Component tests 

e Frequency measurements ! 

« Leakage, interference and radiation * Filter measurements 
measurements © Standing wave measurements 


* Adjacent signal channel tests 
* Attenuation measurements 


MULTI-PULSE SPECTRUM SELECTOR 


FEATURES: 
increases the versatility of Polarad Spectrum Ana- Continuaualy socebie oon wie, A 90 
i asec. « Continuously variable gate w or 
lyzers, It displays and allows selection for analysis seis euloctians 64 10 naka? Celtianaiaad 
of a specific train of microwave pulses, as well as variable tate oe for uit, etlection, 3 te 180 
: sec. « oma’ ing 0 rum analyzer 
any one pulse in the train; selects and gates a aria tans of nutans cantietaciin. © teeenarand 
group of pulses up to 180 usec. in length; and is Pane Wate dean a aa ee 
i 
designed to work with fast, narrow pulses; can be any train. « No sweep in absence of signal 


adjusted to gate any pulse including the first at SPECIFICATIONS: 


zero time. Special circuitry discriminates auto- wontons Petee Train 2 Time 100 psec. ° Pulse 
A ise Time .05 ,~sec. mum « Minimum Pulse 
matically once pulses have been selected. Operates Separation 2 weec. © Repetition Rate 10.10,000 
: frequencies acc y Polara . © Minimum Pulse Width .1 usec. © In 
of the f i ted by Polarad 
Spectrum Analyzers © 95 to 130 volts, 50/60 cps., 325 watts. « 
yzers. Input Impedance 50 ohms. « Output Impedance 
50 ohms (to match TSA Spectrum Analyzer). 
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BROADBAND SPECTRUM ANALYZER 


FEATURES 

¢ Greatest signal sensitivity over entire 
frequency band. 
Single frequency control with direct-reading 
dial accurate to + 1%. 

> Complete frequency coverage from 10 mc to 
44,000 mc. 

¢ Internal RF attenuator (RF Tuning Unit Models 
STU-1, STU-2A, STU-3A). 

» Adjustable frequency display from 400 kc to 25 mc. 


Wandbook of 
SPECTRUM ANALYZER 
TECH MIQUES 


* Frequency differences as small as 40 kc measurable 
by means of adjustable frequency marker with 
variable amplitude. 

e 25-kc resolution for all bands. 

° Stable klystron oscillators using non-contacting 
plungers to insure longer life. 

* No klystron modes to set. 

© 5-inch CRT display. 

* Portable and completely self-contained. 


SPECIFICATIONS 


Equipment 

Spectrum Display and Power Unit 
Model STU-1... RF Tunning Unit 10-1,000 me 
Model STU-2A. RF Tuning Unit 910-4, 560 me. 
Mode} STU-3A. RF Tuning Unit 4,370-22,000 me. 
Model STU-4 RF Tuning Unit 21,000-33,000 me. 
Model STU-5... RF Tuning Unit 33,000-44,000 me. 


SPECIFICATIONS: 

Frequency Range: 10 me to 44,000 me, 

Frequency Accuracy: 1% 

Resolution: 25 kc. 

Frequency Dispersion: Electronically controlled, 
continually adjustable from 400 ke to 25 mc 
per one screen diameter (hortzontal expansion 
to 20 ke per inch) 

Input Impedance; 50 ohms—nominal 

Sensitivity:* 

STU-1 10-400 mcs—89 dbm 

400-1000 mcs— 84dbm 

STU-2A 910-2,200 mcs--87 dbm 

1,980-4,560 mcs77 dbm 

STU-3A 4,370-10,920 mcs—75 dbm 

8,900-22,000 mcs.-60 dbm 

STU-4 21,000-33,000 mcs55 dbm 

STU-5 33,000-44,000 mcs— 45 dbm 

Overall Gain: 120 db 

Attenuation: 


**RF internal 100 db continuously variable, 
IF 60 db continuously variable 


Input Power: 400 Watts 
*Minimum Discernible Signal 
**STU-1, STU-2A, STU-3A 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILAGLE 
THROUGHOUT THE COUNTRY 


I 


Write for your copy of the Polarad ‘Handbook of Spectrum Analyzer 


Techniques 


50c per copy. Includes discussion of Spectrum Ana 


lyzer operation, applications and formulae for analysis techniques 


REPRESENTATIVES - 
Philadelphia - 


Albuquerque + Atlanta + Baltimore + Boston - 


San Francisco + Syracuse + Washington,0.C. + Westbury - 


ELECTRONICS 


Buffalo - 
Winston-Salem - 


Chicago + Dayton + Englewood + Fort Worth + Los Angeles «+ New York 


Canada, Arnprior, Toronto—Export: Rocke International Corporation 
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MIDWESTERN’S proven Servovalves 


ives 


for Automation and Control 


amen + 


-—>— 


products 


OSCILLOGRAPHS 


(LABORATORY AND FLIGHT TEST) 


MAGNETIC STRUCTURES 
GALVANOMETERS 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


can solve your problems 


- ’ 


For servovalves— components, or complete 
systems for control or automation in ANY 
industry . . . Midwestern production 
facilities can help you solve your problems. 


Write for Assistance with your Automation 
or Control problems 


- 
MIDWESTERN INSTRUMENTS 


MIDWESTERN INSTRUMENTS 


4lst and Sheridan Road Tulsa, Oklahoma 


Want more Information? Use post card on last poge 
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Send for this Azee SAMPLE FOLDER... 


25 


different Test Samples of 
high-dielectric 


INSULATING 


TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF 
THE FOLLOWING... 


VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 
from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas 


braid coated with General Electric’s Permafil resin. Ex- 
tremely tough, resistant to solvents and elevated tempera- 
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera- 
tures up to 1200°F. Recommended where dielectric prop- 
erties are not paramount. Three types available. 


VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 
quer impregnated —for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631A. Several 
others to meet special requirements. 


NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
TUBING—the culminationof 5 years of research—for 
applications requiring extraordinary flexibility. De- 


tails on request 


MAIL COUPON TODAY FOR SAMPLES! 


VARFLEX CORPORATION, 
[506 W. Court St., Rome, N. Y. 


Please send me free folder containing samples of your electrical 


sleeving and tubing. 

1 am particularly interested in insulation for: 
NAME 

COMPANY 

STREET 


city ZONE STATE 


be ee ee 
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NOW... ‘heAll-purpose 
STON 


WAVEFORM ANALYSIS 


Response curves accurately displayed. 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 
prevents pattern distortion. 


SQUARE WAVE RESPONSE 


swith RANGE 
Weston 
Model 983 . 
Oscilloscope ) : ’ oe Overshoot is only 2 to 5%. Rise Time 
is 0.1 Microsecond, Square wave de- 
picted 250 kc. 


PHASE MEASUREMENTS 

Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sen- 
sitivity of 15 millivolts per inch RMS makes this “scope ideal for — 
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW 
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for 
PHASE CHARACTERISTIC, MEASUREMENT IN INDUSTRIAL 
APPLICATIONS...and for SWEEP FREQUENCY VISUAL ANALYSIS. 

The ‘scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or De , coupling without affecting either sensitivity i a a 
or band width. Both amplifiers have compensated step attenuators and cal amplifiers, 0-800 ke-0°, te 1 me 
cathode follower input. /t has excellent square wave reproduction with within 2°; by internal adjustment 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The with gain controls at max 0° phase 
*scope response is essentially flat throughout the specified range of 4.5 mc shift possible on any specific fre- 
and is usable to 6 me. quency to 6 me 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- RESPONSE CHARACTERISTIC 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

The Model 983 Oscilloscope is now available through local distributors. 
For complete literature write WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 


Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
me down 3 db, ot 6 me down 6 db. 
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For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of O-D-F DILECTO METAL-CLAD LAMINATES 


Printed circuits based on C-D-F materials are 


with great success in military electronic equipment, 


cial television and radio sets, 


being 


used 


commer 


telephone switchboards 


sub-miniature radiosonde equipment and hearing aids 


Photos 


courtesy of 


BOND STRENGTH—0.0014” 
(Lbs. reqd. to separate 1’ 
width of foil from laminate) 


MAXIMUM CONTINUOUS 
OPERATING TEMP. (Deg. C.) 


DIELECTRIC STRENGTH 
(Maximum voltage per mil.) 


INSULATION RESISTANCE (Megohms) 
96 hrs. at 35°C. & 90% RH 


DIELECTRIC CONSTANT 108 Cycles 
DISSIPATION FACTOR 10® Cycles 
ARC-RESISTANCE (Seconds) 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 

IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 
COMPRESSIVE STRENGTH flatwise 
(psi.) 


foil 


BASE MATERIAL OF LAMINATE 


COLOR OF UNCLAD LAMINATE 


Photocircuits, Inc 


Glen ¢ 


ve 


even 


N. Y. 


HIGH BOND STRENGTH —C-D-F’s special adhesive for metal- 
clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely 
bonded foil can be etched cleanly and dipped in hot solder to 
220°C. (428°F.) for ten seconds with a guarantee of no blistering 
or separating. Metal-Clad Dilecto can be punched or machined 
either before or after etching. 


EXCELLENT WORKABILITY 


grades, you can solder, punch, 
either by hand or automatically. 
workability of the plastics laminate overt 
materials, Dilecto can be dropped, jammed into tight chassis, 
otherwise treated roughly on the assembly line and in service 


On all five Dilecto metal-clad 
saw, and assemble components 
Thanks to the inherently superior 
that of ceramic-type 
and 


HIGH HEAT-RESISTANCE — Metal-Clad Dilecto Laminates are 
made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties 


UNLOAD YOUR HEADACHE HERE! ©-D-F, a big, reliable 
source of supply, can help you get the most for your printed-circuit 
money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet's) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 


Copper-Clad 
PHENOLIC 
(Grade XXXP-26) 


5 to8 


120 
800 


50,000 


4,20 
0.026 
10 
16,000 x 13,000 
21,000 x 18,000 


0.40 x 0.35 
28,000 
Cotton rag paper 


Natural greenish 


Copper 
PHENO 
(Grade XX 


5 to 
120 


800 


Clad Copper-Clad 
LIC EPOXY 
XP.24) (Grade GB-116E) 


Copper -Clad 
EPOXY 
(Grade GB-181E) 


Copper-Clad 
TEFLON* 
(Grade GB-116T) 


g 8 to 12 8 to 12 5 to 8 


150 150 200 


700 650 700 


50,000 


4.20 
0.026 
10 
14,000 x 11,000 
19,000 x 16,000 


0.40 x 0.35 
27,000 
Cotton rag paper 


Natural Brown 


| 
| 


30,000 
4.0 
0.019 
60 
46,000 x 42,000 
60,000 x 55,000 


6.5 x 6.0 


60,000 


Fine-weave, 
medium-weight 
glass cloth 


Natural 


20,000 
4.95 
0.018 
80 
48,000 x 44,000 
75,000 x 65,000 


13.5 x 11.5 


62,000 


Medium-weave, 
medium-weight 
glass cloth 


Natural 


Over 10° megohms 
2.85 
0.0006 
180 
23,000 x 21,000 
13,000 x 11,000 


6.0 x 5.0 


20,000 


Fine-weave, 
medium-weight 
glass cloth 


Natural 


All these standard grades are available with 0.0014’’, 0.0028’’, 0.0042’’, or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 


D> Cuittiental Dimond, Fhe 


NEWARK 


*duPont Trademark 


16, DELAWARE 
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NEW ATOMIC CANNON 


Aa 


d Evidence 


Everyone Can Count on 


= VEEDER-ROOT 


Adde 


This mobile 280 mm. atomic cannon has two re- 
coil motions. The primary recoil absorbs the 
cannon’s “‘kick’’. The secondary recoil (some- 
thing new in artillery) absorbs the forces created 
by the primary recoil. And each recoil motion is 
recorded by this special Veeder-Root Counter 
designed with a plunger-action shaft . . . which 
keeps the score on the cannon’s use and indicates 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Want more information? Use post card on iast page. 


approaching need for maintenance. 

This again points up the fact that ‘Anything 
Worth Making — or Worth Doing — Is Worth 
Counting.”’ And Veeder-Root has the experience 
and resources you can count on, to give you any 
counter you need . . . for any mechanical or elec- 
trical application . . . in any field from Atomics 
to Automation. Write: 


Chicago 6, lil. New York 19, N. Y. 
Montreal 2, Canada Dundee, Scotland 
Offices and Agents in Principal Cities 


® “The Name that Counts” 





Greenville, S. C. 
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FYI 


type 412 
TIME DELAY 
RELAY 


Zancee 


TIMING 


ae 


NEW—Repeat Accuracy within + ‘4 of 1% of 
full scale (30 sec. and longer ranges); + 2 of 1% on faster 
timers. 


NEW—Full Vision Dial. 300degree scale assures 
precise settings and fast, accurate readings. Dial and pointers 
protected by transparent cover, 


NEW Contacts, rated 15 amps., give positive quick- 
make, quick-break operation. Contacts are of silver cadmium 
oxide with ability to handle high inrush currents 


NEW Fiexibility in wiring. Nine-position terminal block 
offers side or rear connection, presents a variety of wiring 
possibilities. 


NEW Reset Ghock Spring Design lcbora- 
tory tested for more than a million operations. 


NEW Friction Setting Mechaniam allows 
adjustment even while timer is operating. 


NEW—Ratchet Ciutch operated by powerful relay, 
provides instant action, no slip. 


NEW O-Ring Retainer permits quick removal of 
bakelite housing, exposing entire timer mechanism 


Timer driven by high torque (30 in. oz. at | r.p.m.) Cramer 
Type 112 Synchronous Motor 


Ue R. W. CRAMER CO., 2c. 


SPECIALISTS IN TIME CONTROL 


BOX 3, 


CENTERBROOK, CONNECTICUT 





From 


miniature relays 
ike 

massive 

radar systems... 


Producing small, sensitive electrical “nerves’’, ot 
constructing great penetrating radar “eyes 
each demands advanced technology. And these 
are but two of the Aundreds of complex tasks the 
AMF organization performs every day 

Che highly specialized yet widely diversified 


activities of some 35 engineering and production 


facilities provide AMF with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you 

Call upon AMF with your problem. See for 
vourself why this all-around experience in answer- 
ing the needs of government and industry alike 


has made AMF the “can do” company. 


AMF HAS EXPERIENCE YOU CAN USE! 


oe oe on 


IN RESEARCH 


PRODUCTION —A®) | 


Ne 


se ' 
DEVELOPMENT | armamentoX@ jea.tistics! | | mom 
( ' 


aN 


en 


iMISSILE 4, \}|) | wearons \ 
j GROUND EQUIPMENT... | SYSTEMS 


AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products Group, 1101 N. Royal Street, Alexandria, Virginia 
Executive Offices—AMF Building « 261 Madison Avenue, New York !6,N.Y 


Want more information? Use post card on last page 
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The A-N Connector 
with the 


Versatile 


Hold that pose... Snap. 
Truly a wonderful portrait of a long-lasting, beneficial association. 
The versatile seal around each pin in Hermetic HS 2 and HS 6Con- 
nectors is of Vac-Tite , glass-to-metal construction. It assures superior, 
leak-proof performance. 
By hermetically sealing the A-N Connector pins, Hermetic can offer 
as the solution to difficult instrumentation problems, these vitally 
important characteristics: 

¢ Vacuum tightness ¢ 100% moisture and pressure 

(mass spectrometer proven) resistance 
¢ Arc-resistance of glass 


¢ High-temperature operation 
¢ Corrosion resistance ¢ Equivalent to MIL-C-5015 


« Shock and vibration proof 


, it’s truly a wonderful portrait...a remarkable A-N Connector. 


If your needs, however, require specially designed units with par 
ticular plating requirements, varied flange styles and extra-high 
pressure resistance, you will be pleased to learn of their availability 


Why not request drawings, engineering data and your copy of 
“Encyclopedia Hermetica” for the complete story 


Hermetic Seal Products Company 
OF. 31 South 6th Street, Newark 7, New Jersey 


California Associate: Glass-Solder Engineering, Pasadena 


yee S$ F AN D FOREMOST I N MI 
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TYPICAL LABORATORY BENCH SETUP shows how simple it is to 
hook up the input and load connections of the Solavolt for 
testing a fluorescent ballast at several different input voltages 
It has attached input cord and plug, line on-off switch, and 


- 
ie 





three sinusoidal ac voltage outputs, all regulated within 
+1%: (1) a standard receptacle for fixed 115 volts (2) a 
standard receptacle for a variable output of 0-130 volts and 
(3) a pair of jacks for variable output of 0-130 volts. 


+1% Regulated AC Voltage Supply 
Adjustable from O to 130 Volts 


When an adjustable source of regulated ac voltage 
is required for the accurate performance of a variety 
of electrical or electronic equipment, a Solavolt is often 
the simple, practical solution. It provides the close 
regulating action of a Sola Constant Voltage Trans- 
former (a static-magnetic stabilizer) with less than 
3% harmonic distortion of the output voltage wave. 


Two of the Solavolt’s three outputs are adjustable 
from 0 to 130 volts. The third provides a fixed 115 
volts. All three outputs are regulated + 1% regardless 
of input changes from 95 to 125 volts, and may be 
used simultaneously within total maximum va rating. 


SOLA 


Constant Village 


TRANSFORMERS 


Regulation is completely automatic and continuous 
with response time of 1.5 cycles or less. Except for 
the rotor of the autotransformer, there are no moving 
parts, and no manual adjustments are required. There 
are no tubes or other expendable parts. 


The Solavolt is an ideal package unit, with carrying 
handle, where portability and compactness is a factor. 
It is particularly useful for general laboratory work, 
instrument calibration, testing, general shop use, or 
other similar applications. Solavolts are available 
from your electronic distributor in either 250va or 
500va capacities. 


Write for Bulletin 7K- CVL193 for 
full electrical and mechanical 
specifications of the Solavolt. 


SOLA ELECTRIC CO. 
4633 W. 16th St., Chicago 50, III. 





CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ¢ LIGHTING TRANSFORMERS for All Types of Fivorescent 


and Mercury Vopor Lomps. 


* SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Ilinois, Bishop 2-1414 © NEW YORK 35; 103 E. 


125th St., TRofolgar 6.6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4-3354 © CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 


3138 E. Olympic Bivd., ANgelus 9-943! 
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STANDARDIZE WITH CANNON #@\'lolle} 


ay 
Mine Ray) 








MP ea 
to the XL Series 





Standardize with Cannon Audio Connectors... designed ts } 
to meet all audio equipment disconnect needs. Simplify 


circuitry and cabling. Get quiet, continuous operation with © se 
the standard connectors of the industry -Cannon Plugs. 
You’il find exactly the type you need in 14 extensive series 
expressly designed for radio, sound, TV and related ficids , 
. in cord, rack or panel chassis, audio and low-level, 2 L 


portable, hermetic sealed, miniature and subminiature, a 
and power-supply types. Standard equipment with leading en 
manufacturers of electronic equipment. The old reliable 
“Latchlock” feature on Cannon microphone connectors 

. standard on top-ranking microphones. 


Complete Audio Connector Builetin is yours for the 
asking ... D Series in separate bulletin coded D-4, 


CANNON PLUGS 
‘ | ©} 7 BR. 
Please refer to Dept. 120 
CANNON ELECTRIC COMPANY 
3209 Humboldt St. 
Los Angeles 31, California 
1 Factories in Los Angeles; East Haven; Toronto, Canada; ' ; be 
London, England. Licensees in Paris, Tokyo, Methourne. f P i fe 


atives in all principal cities. 
Distributors every where. 








6 times enlargement 


Ucinite 
Miniature Banana Pins 


° f T 
Heavy resistance to torque is a big feature of Ucinite miniature banana 


Actual size 


pins. The springs are mechanically riveted over and the large area 
around the tip of the pin is bonded by solder. 

Pins are available in a variety of types, for assembly by staking... 
with nuts and washers... with soldered tails... with multiple plug-in 
features. Springs are designed to fit .093 sockets. 

Built to withstand rough usage, Ucinite miniature banana pins are 
available in cadmium, silver or gold plate. 

For further information, call your nearest United - Carr representative 
or write directly to us. 


The Specialists in 
UCINITE CO. 


la ashi ee ee 


ELECTRICAL ASSEMBLI ES, 


Division of United-Carr Fastener Corp. BADEO® AND AUTOMOTIVE 
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microwave tubes and components 


GAS SWITCHING TUBES — Bomac produces the most 
extensive line of TR, ATR, Pre-TR, attenuator tubes, 
duplexers and shutter tubes available, for all fre- 
quency bands and power levels. 


HYDROGEN THYRATRONS — Bomac offers a complete 
line for use as switch tubes in line type modulators for 
pulsing magnetrons in radar equipment. Also used for 
precise triggering at high power levels. 


PRESSURIZING WINDOWS — Bomac has windows avail- 
able for all wave guide sizes, broad band charac- 
teristics with low insertion loss, temperature range 


We invite your in- 
Quiries regarding 
@ ENGINEERING 
@ DEVELOPMENT 
@ PRODUCTION 


BEVERLY, 


Offices in major cities:——Chicago - 


Bomac Laboratories, Inc. 


MASSACHUSETTS 


Kansas City + Los ne Dallas+ Dayton 


Washington « Seattie - San Francisco - 


—55°C to 100°C and 30 I|b./sq. in. pressure differ- 
ential either direction. 


SILICON DIODES — Bomac diodes are manufactured to 
high standards to assure electrical uniformity, high 
burnout and humidity resistance. 


MAGNETRONS — Bomac has available tunable and 
fixed tuned magnetrons with high peak RF powers for 
pulsed service in the higher frequency bands. 


REFLEX KLYSTRONS — Bomac now offers X band kly- 
strons having improved local oscillator performance 
and dependability. 


Catalog on request. 
Write (on your com- 
pany letterhead) 
Dept. E-11 BOMAC 
Laboratories, Inc. 
oronto Beverly, Mass 


Export:—Maurice |, Parisier, 1860 Broadway, N. Y. C 








CHOOSE YOUR 2% SERVO 





These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high torque-to-inertia ratio 
is attained by precision manufacturing. 60 cycle units can be made available. 














Minimum Power 














Rated Voltage 
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Many of the above units can be supplied with gear train to your specifications. 
Other servos to your requirements. 


Write for further details, giving type number Other produc ts include Actuators, AC Drive Motors, DC Motors 
Motor-Gear-Trains, Fast Response Resolvers, Servo Torque Units, Synchros 
Reference Generators, Tachometer Generators, and Motor Driven Blower 
and Fan Assemblies. 


MANUFACTURING CO. avionic division 
NT pment Specialist RACINE, WISCONSIN 





SURTON BROWNE ADVERTISING 
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WHEN YOU NEED CERAMICS... 
COME TO CERAMICS HEADQUARTERS! 


General Ceramics 


mans aol) SOCKET BODIES 
LARGE PRODUCTION TRIMMER BASES 
RUNS SWITCH INSULATORS 
aa nel 1 TERMINAL BUSHINGS 


QUALITY 
STANDARDIZED REFRACTORY DIELECTRICS 


TOOLING OFFERING 
LOWEST COSTS 


STEATITES im aan 
Timid MT 
through wide range of temperature. ( 
mechanical tolerances. Econc 
Cee MUL Cae 

electrical insulating applicat 


PORCELAINS ~ An econom 
EAU Laer Lae OL h 
ita is Om DEG li Adie Oly, 


Tim Cte ME ALTE ELM mn 


ZIRCONS — Comt 
ties at high frequer 
resistance to heat she 


Sie ohh) 


reer, PS eee aa 
great hardness and extreme resist 
rae ae | 
withstand high operating temperature f 
mn aS 
? 
~_ 


Peete e nae es ee ee eae eS eS -_ 


Law —Ea ee ee ae a eo 


ONE source of supply 
for ALL electrical ceramics=— 


For dependable quality and “on time” deliveries, lowest possible cost per unit. Close adherence to 
General Ceramics can meet your requirements for specifications and strict final inspection minimize 
electrical ceramics that conform to your assembly _ rejects, speed your assembly. When specifications 
line schedules. Standardized designs, lowest tooling call for ceramics, consult ceramics headquarters! 
costs and modern method of manufacture assure Call, wire or write for estimates 


he CERAMICS CORPORATION 


GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS, 
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 
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New miniature disc cathode shank diameter and length are re- also is about 25% smaller. Concentric groove in ceramic 
duced by approximately 25% from the previous model. Ceramic inhibits leakage from sublimation deposits. Magnification 8x. 


NEW SUPERIOR TUBE MINIATURE DISC CATHODE 
SAVES 25% SPACE, UP T0 50% HEATER POWER 


Up to now, practically all cathode ray tubes were equipped with disc 
cathodes as large as the one shown on the left in the above picture. But 
since the aperture in the first grid of most cathode ray tubes is normally 
so much smaller than the cap of the cathode, Superior Tube engineers 
reasoned that the cathode could be smaller and still give as good emission, 
They were right. The new cathode is shown above. 


Think what this means: Tri-gun color TV tubes can have more slender 
necks, So also can multi-gun special purpose cathode ray tubes. Cost can 
be saved in the glass, the base, and the socket. Even single gun tubes can 
benefit. Less metal and ceramic means a lower heater power requirement. 


These miniature disc cathodes are available in all regular Superior Tube 
cathode alloys. Ceramics can be either 0.365’ or 0.490” dia., with or 
without breather holes. Cap to ceramic dimensional tolerance (the “E” 
dimension) guaranteed within + 0005”, 


Ask for a sample quantity of these new cathodes and try them for per- 
formance. Write for engineering information. Superior Tube Company, 
2500 Germantown Ave., Norristown, Pa. 


All analyses 


010" to %" O.D. 
Certain analyses in (77 
light walls up to 


2%" 0.0 
. The big name In small tubing 
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Radius of Curvature of edge of cap lessens the 
dangerof hightemperature ‘‘dishing' frequently 
experienced with large area, sharp edge cath- 
odes. *Dishing’’ would affect cut-off voltage of 
tube, require use of more expensive variable 
resistor in grid circuit. A small flat surface is 
retained to provide a satisfactory source of 


emission current. 


Size Comparison of Color TV Guns. Note how much 
more compact gun can be with miniature disc 


cathodes. Permits more siender tube neck. 
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New translucent 
laminate for the 
first time allows 
a visual check on 
the accuracy of 
circuit register. 


~ 


Formica Research perfects sensational new cold punching laminate 


Brings 1,000,000 megohms resistance value, precision 


and translucency to printed circuitry 


Research, an important part of the 
exclusive new Formica 4 point service, 
has just perfected a new cold punching 
paper base laminate offering 1,000,000 
megohms insulation resistance and val 


uable new translucent properties 

Known as XXXP-36, the new grade 
brings greater accuracy to printed 
circuitry. Because of its cold pun h 
ing qualities, XXXP-36 requires no 
heat cycle. Therefore, the base lami 
nate is not subject to dimensional 


Industrial 


ORMICA’ 


Laminated Plastic 
Pays in Performance 


FORMICA® 
plastica — Engine 
for the home 


the moat famous name in laminated 


ered for industry, Beauty Bonded 


ELECTRONICS 
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change as in grades which must be 
heated before punching. This means 
that with Formica XXXP-36, you can 
now produce printed circ uits W ith new 
and higher standards of accuracy 

XXXP-36 translucency can be doubly 
useful. Make this simple test: hold it to 
the light. You can see (1) the smooth, 
homogenous structure, the total ab 
sence of resin pockets, voids and im 
perfections that dissipate the insulat 
ing properties of ordinary paper base 


Make the Formica Trans 
lucency Test. Send for a 
sample X X X P-36 printed 
circuit. Fill out and mail 
coupon today 


laminates and (2) how perfectly 


the circuit on one side registers with 
that on the other. New XXXP-36 is 
ideal for terminal boards and tv insu 
lators requiring high I. KR. Formica’s 
engineering skill can help you find ne 

materials for new products and pro 


esses, For complete information on 


XXXP-36, or on the new 
“Formica-4” service use coupon below 
1640 Spring Crove 


Ave., Cincinnati 32, Ohio 


the new 


The Formica Co 


I'd like a sample XX X P-36 printed circuit and 
complete information on this new grade 


Send bulletin showing how I can take advantage of 


) the new “‘Formica-4" laminated plastics service 


Name 


Company 


Address 
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Tuis EXCERPT from the “Guide for Observers’ Tour of the Control Point and For- 
ward Area, Nevada Proving Grounds” highlights the importance of equipment 
capable of accurately measuring elapsed time down to unbelievably short intervals. 

The first section of the panel shown below is used only for air bursts. The second 
and third sections contain the frequency control equipment for the motor-generator 
set which supplies power to the timing equipment, with voltage recorders connected 
to various points in the target area — thus assuring accurate timing— and recorders 
for wind velocity and direction. In order to activate test equipment at the exact 
time, very precise control of the frequency for the timer is required... The precision 
timers on the fourth and seventh sections are by STANDARD. 


Complex 
instrument panel 
in Control room 
of Control Point, 
Yucca Pass, 
Nevada Proving 


Grounds 


The STANDARD ELECTRIC TIME COMPANY STANDARD 


97 LOGAN STREET + SPRINGFIELD 2, MASSACHUSETTS Since 1884 


PRECISION TIMERS © CHRONO-TACHOMETERS © LABORATORY PANELS © PIPELINE NETWORK ANALYZERS 
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Completely new! 


1M racesie) 


SPECIFICATIONS 


Frequency Range: | cps to 1 MC, continuous coverage. 

Low Impedance Output: 7.0 v peak-to-peak across 75 ohm 
internal impedance. Rise time less than 0.02 psec. BNC 
Connector. 

High Impedance Output: 55 v peak-to-peak across 600 
ohm internal impedance. Rise time less than 0.1 psec. 


” 


Dual banana jacks —4/,” centers. 


Amplitude Control: Low Impedance Output — Potenti- 
ometer and 60 db attenuator, variable in 20 db ste ps. High 


Impedance Output—Potentiometer. 


Frequency Control: Dial calibrated “1 to 10” and decade 
multiplier switch. Six bands. 


Symmetry Control: Allows exact square-wave balance. 


Sync Input: Positive-going pulse or sine wave signal, min- 
imum amplitude 5 volts peak. BNC connector 

Power: 115 

Size: 93/,” wide, 1374” high, 1334” deep 

Weight: Net 22 |bs.; Shipping 44 lbs. 


Price: $265.00. 


Data subject to change without notice. Prices {.0.b. factory. 


230 v +10, 50 60 cps, 195 watts. 


Complete Coverage, 
Highest Quality 
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1 cps to 1 MC 


Square Wave Generator 
with 0.02 usec rise time 


Other Unusual Features 


7 volt 75 ohm TV circuit 
55 volt 600 ohm high level circuit 
Full amplitude variation 
External synchronization 


The new -bp- 211A Square Wave Generator permits fast 
measurement of audio and video amplifier frequency phase 
and transient characteristics up to several m« gacycles. In 
computer, pulse code and telemetering work, it materially 
simplifies triggering and switching. It is excellent for testing 
television circuitry, and ideal for modulating high frequency 
circuits, testing attenuators, filters and delay lines. In general 
laboratory use it is an excellent means of measuring time 
constants, indicating phase shift, frequency response and 


transient response, 


Model 211A has many unique features, Besides the 0.02 
psec rise time and two separate outputs (with full amplitude 
variation on both), the generator can be operated either free 

running or externally synchronized External synchronizing 
can be either with a positive going pulse or a sine wave signal 
of 3 volts amplitude, Much of the instrument's circuitry is 
etched to provide clean, trouble-free layout, compact size, 
freedom from stray capacity variations, and thus, a highly 
uniform product. The generator is of quality construction 
throughout and is housed in a streamlined, lightweight metal 
cabinet. 


SEND FOR OPERATING TECHNIQUES, 
CAPABILITIES, COMPLETE DATA 


HEWLETT-PACKARD COMPANY 


3331A PAGE MILL ROAD., PALO ALTO, CALIFORNIA 


Please send complete data on -hp- 211A Square Wave Generator 
Name 
Company 
Street 


City 


r 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
! 
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24-hour service on 
SINTERED ALNICO MAGNETS 


..from stock - 


Indiana Sintered Permanent Magnets are 
available for your development work in 
dozens of standard sizes and shapes. 

Fast, 24-hour shipment on Sintered Alnico 
I] Magnets can be made from stock. Sintered 
permanent magnets are also available, on 
special order, in Alnico grades IV, V, and VI. 

For a complete assortment of sizes and 


shapes to choose from, write for 12-page 


Sintered Catalog No.12-A11. Or, if you’re not 
sure what type of magnet or grade of mate- 
rial to use, consult Indiana’s engineers for 
their recommendations, without obligation, 
of course. Their 47 years of experience in 
designing magnets for some 40,000 designs 
is your assurance that the most efficient and 
economical magnet is chosen for your 


product. 


Sintered Alinico 


ALNICO 
PROPERTIES i* IV Vv 





INDIANA 


—_ > 7 — 
| 


Residual induction (minimum) Br Gausses 6900 5200 10500 


PERMANENT 
MAGNETS 


Peak magnetizing force — Oersteds 


Weight 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


World's 
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Coercive force (minimum) He Oersteds | 520 


oe 


Energy product (minimum) BdHd max x 10° 1.45 


— en 


| 2000 3000 3000 


ALNICO ALNICO 


3000 








—— 


| 249 250 260 

Hard Hard Hard 

| i brittle 
| 


*Ainico Il only, available from stock 


Largest Manufacturer of Permanent Magnets 


260 
Hard 
brittle 
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BENEFITS NEVER BEFORE POSSIBLE 


no annoying ear-popping 
simple controls — automatic, reliable 


far less maintenance 
No sensor contacts or filters to clean. 


STANDARD... 
on the ultra-modern 


DOUGLAS DC-7C 


new KOLLSMAN KS-54 cabin pressure control system 


DouGLas chose the new Kollsman KS-54 
Cabin Pressure Control System for their new 
DC-7C’s because of the many decided advan- 
tages it offers over the other existing systems. 


LIVING-ROOM COMFORT IN THE CABIN . . . There is no 
annoying ear-popping because cabin pressure is held 
practically constant under cruising conditions. Even 
when cabin pressure is changing, the rate of change 
is so smoothly controlled that the actual change of 
pressure is unnoticable. 


\ 


ye 
© ko | | sman INSTRUMENT 


completely electrical 
No complex tubing. 


* lower cost 


« lighter weight 
As much as 60% lighter! 


+ easily retrofitted in 
any existing aircraft 


particularly adaptable to future 
high performance air transports 


KOLLSMAN 


as used by 


American Airlines 

Braniff International Airways 
British Overseas Airways 
KLM Royal Dutch Airlines 
Northwest Airlines 

Pan American-Grace Airways 
Pan American World Airways 
Sabena 

Scandinavian Airlines System 
Swissair 

United Air Lines 

Western Air Lines 


PEACE OF MIND IN THE COCKPIT... When the controls 
are set, the system is fully automatic and thoroughly 
reliable — especially so because of the simplicity of 
the Kollsman design. 


NO WORRY IN THE MAINTENANCE SHOP .. . The com- 
ponents are simple and rugged, proven dependable 
and require a minimum of maintenance. There are 
no sensor contacts or filters to clean, no complex 
tubing to worry about. 


write for special folder giving full technical details 
on the new Kollsman KS-54 System, or ask to have 
a sales engineer visit you. 


CORPORATION 
t 


80-10A 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA + sussipiany of SZandard com prooucts co. Inc. 
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Lear 1 OR 10 kc 


ACCURATELY MEASURED CS - ar 1 oR 10 ke 


R - AT D.C. 


INDUCTANCE, CAPACITANCE, RESISTANCE and power factor mea- 
sured quickly and accurately on this self-contained and robust 
instrument, Its industrial-designed appearance fits well in modern 
surroundings and partners its outstanding electrical performance. 


UNIVERSAL BRIDGE TYPE TF 868 /I 


Inductance from 1//H to Single direct reading Continuously variable a.c. 
100H, Capacitance from Try =. bridge voltage and auto- 
1/44F to 100/F, and Resist- ae matic detector sensitivity 
ance from 0.1) to 10M(). plying factors involved. | control. 


MARCONI instRUMENTS 


44 NEW STREET NEW YORK 4 
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\Simplifies 
\ Circuit Design 


You ‘can now perform the two func- 
tions of power ON-OFF control and 
circuit protection with one miniature 
fully magnetic time-delay trip-free 
circuit breaker. Save space (see dia- 
gram above); save weight (weighs less 
than 20z). Thecharacteristics (tabu< 
lated at right) of this new Airpax com- 
ponent show it\to be a significant 
advance in power Contror; just what 
you need. “ 

Handle has ON and OFF positions; it 
moves to OFF position when breaker 
trips, yet breaker cannot be prevent- 
ed from tripping by holding handle 
in ON position. Stable tripping mech- 
anism assures reliable operation even 
under adverse temperature and vi- 
bration. Give your equipment the 
protection it deserves. 

To restore service after fault has been 
removed, simply reset the breaker. A 
breaker having a 30-sec time delay 
recovers full delay in about 20 sec. 
To receive complete engineering data, 
simply write to 


CHARACTERISTICS 
RATINGS: 0.05 amp to 10 amp at 
50 V DC or 1.0 to 10 amp at 120 V AC 
MINIMUM TRIP: 125% of rated load 
INSTANTANEOUS TRIP: 1,000% of 
rated load 
INTERRUPTING CAPACITY: a typ- 
ical value is 500 amp at 30 V DC 
POWER CONSUMPTION: 0.6 watt in 
lower current ratings, rising to about 
2 watts at 10 amp rating 
SHOCK: resists 50 ¢ in all directions 


VIBRATION: 10 to 55 CPS at 0.06 in. 
total excursion in all directions 


TEMPERATURE: —40C to +100 C 


LIFE: 10,000 operations at rated cur- 
rent into resistive load 


ENCLOSURE: hermetically sealed 


ENGINEERS DESIGNERS 


MIDDLE RIVER BALTIMORE 20, MD 
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Com letely Insulated tor stability under long, hard operating conditions 


There’s nothing else like 


ISO-KAP’ 


Centralab’s New 

Mioided Disc 

Ceramic Capacitor 

Only one of its kind! The only molded, completely insulated, 


ceramic disc capacitor. Breakdown to ground in excess of 3000 V.D.C. 


Strong! Unaffected by extremes of vibration; by ozone, salt water, 
or any known acid or solvent at room temperature. 


Accurate! Thickness, diameter, and lead spacing are always exact 
And leads are always on perfect center line—never offset. The answer 
for automatic assembly 


Dependable! New basic ceramic body. Capacitance characteristics 


are virtually flat over a wide temperature range 


Leads can't pull out! Lead strength is greater than the tensile 
Actual Size strength of No. 22 wire 


Clearly labeled! Stamped with capacity, voltage rating, and 


tolerance 


Write for engineering bulletin EP-48, for facts and figures on Iso-Kap 
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More proof that 
if it’s a job 


for electronic components, 


_ arin AY an ome) 
; WEW THIS Mowe / ; 


advanced engineering Ist Prize—~two single electric blankets 


continues to create Don't be fooled! You have a good chance to win. 
Simply answer this question in 50 words, more or less: 


it's a job for Centralab 


the prototypes ‘ 

of the components How do you feel personally about the mat- 

> ter of patent rights? Should they belong 

to the individual inventor — or to the com- 
pany who employs him? 


industry 


A leading editor will pick the winner of this month's 
major prize, 


Mail your entry to us before November 30. 


xf. 


Otel ely \ Lb DIVISION OF CLOBE-UNION inc. 


914K E. Keefe Avenue @ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


Trademark 


SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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TWO NEW PRODUCTS JOIN THE 
FAMILY! 


LFE MODEL 503 
ELECTROWIC DIGITAL MULTITESTER 


The 503-— a new type of electronic Multitester — 
presents display digitally — uses electronic counters. 


Unique Model 503 uses three decade columns of 
neon lights for the indication — gives absolute readings — 
eliminates problems of parallax and ambiguity. 


Rugged Model 503 is precise — dependable — 
lightweight. 

And—the skill is in the instrument—so almost anyone can 
use it—confidently—efficiently—in shop or laboratory! 


A PREDETERMINED 
COUNTER OF HIGH-SPEED VERSATILITY! 


LABORATORY FOR ELECTRONICS, 


75 Pitts Street, Boston 14, Mass. 
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ARE YOU, LIKE SYLVANIA, 
¢ 


When Sylvania started out on a traveling wave tube program, their research engi- 
neers specified PRD test equipment. High quality was an important factor in their 
choice. In addition, they wanted a line of test equipment covering a wide frequency 
range to take care of future developments in higher frequencies. 

If you, like Sylvania, are pushing to higher frequencies, you will be interested 
in PRD’‘s full coverage and especally in the — 


om fe A MILLIMETER WAVEGUIDE 
TEST EQUIPMENT 


Why? Because: 1. Precision really counts with millimeter equipment 
2. PRD has pioneering experience in this field 
3. The equipment is available —. 


» 


Q eye ae 
lylechnic RESEARCH —- 
& DEVELOPMENT CO., INC. 


: Midwest Soles Of] 
202 TILLARY STREET 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS —TAlcott 3-3174, 


BROOKLYN 1, N. Y. Western Sales Office 
Telephone: Ulster 2-6800 737-41, SUITE 7, NO. SEWARD STREET, HOLLYWOOD 38, CAL. — HO 5-5287 


ey 
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ONLY THE LEADER 


always points 


the way v ‘2 


Pointing up progress in capacitor manufacturing is an 
old tradition at Cornell-Dubilier. Our list of new 
capacitor developments for every use began in 1910— 
with a record of consistent dependability and 
outstanding field performance, ever since. 


cC-D...45 YEARS OF FAMOUS FIRSTS 


@) ConneLt-DupiticR caractrors 


‘ SPRINGS, M. GC.) BUBBIGIARY, BAGIAET CORF., CLEVEL AHO 


® GR) > imOIAmAP 


THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 
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Multi-channel -- 
telegraph Al or 
telephone A3. 


“STABLE 


High stability (.003%) under 


conservatively 


rated. Completely 
tropicalized. 


Model 446 transmitter operates on 4 
crystal-controlled frequencies (plus 
2 closely spaced frequencies) in the 
band 2.5-24.0 Mcs (1.6-2.5 Mes 
available). Operates on one fre- 

uency at a time; channeling time 

seconds, Carrier power 350 watts, 
Al or A3. Stability .003%. Operates 
in ambient -—35° to 45°C. Nominal 
220 volt,50/60 cycle supply. Conser- 
vatively rated, sturdily constructed. 
Complete technical data on request. 


AER 


3090 DOUGLAS ROAD 


Want more information? Use post card on last page 


normal operating 


conditions. 


Here’s the ideal general-purpose high- 
frequency transmitter! Model 446... 
4-channel, 6-frequency, medium power, 
high stability. Suitable for point-to- 
point or ground-to-air communication. 
Can be remotely located from 
operating position. Co-axial fitting to 
accept frequency shift signals. 


MItAMI 33, FLA 
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le mee eles me: me 


diameter by '‘'/, thick forms the 


' heart" of this efficient, magnetic fo 


aerials Mm lela thy a aa 


Corporation, Belleville, N. J. The en 
tire unit weighs less than 13 ounces 
Quick, accurate focusing is ob 
tained with simplified gear ar 


rangement 
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ality... 


TO GET MORE 
at LESS COST! 


FROM A COST STANDPOINT, magnetic focusing 
of television picture tubes paves the way to impor- 
tant cost savings by comparison with electrostatic 
tube focusing methods, In actual instances, material 


savings alone have run from 50c to $1. 


FROM A DESIGN STANDPOINT, magnetic focus- 
ing lends itself well to the trend toward increased 


second anode voltage Ss. 


FROM A PRODUCTION STANDPOINT, the pre- 
dictable higher quality of magnetic tubes reduces 
incoming inspection costs. Factory focusing of sets 


is done in less time with less skilled labor. 


FROM A PERFORMANCE STANDPOINT, mag: 
netic focusing quality is generally superior, more 
stable, and more effective over the entire face of 
large tubes. Focusing is less affected by voltage 
changes. When tube replacement becomes necessary, 


servicing adjustment is a relatively simple matter 


Want more information? Use post card on last page 





new D-B broad band 
precision cavity 
wavemeters 


—solve 3 measuring problems 


Fewer instruments Needed. Each 

DE MORNAY-BONARDI instrument covers an 
unusually wide segment of the total range, 

and measures the entire frequency band within 
that range. Only eleven sizes serve from 2.6 KMC 
to 90 KMC, You save capital outlay on the number 
of sizes needed, 


Extremely High Accuracy. Thicse are 

high Q units, built with such precision that they 
may be used as secondary standards to calibrate 
all other laboratory cavities. Micrometer readings 
are plotted on a multi-page, high resolution 

< iicdion chart for maximum accuracy. 

DE MORNAY-BONARDI units are temperature 
compensated, and unaffected by changes in 
humidity or atmospheric pressure. 


Sustained Accuracy. Sturdy, sealed 
construction, use of ball bearings, and inert gas 
pressurization assure permanence of calibration... 
Q values maintained for many years without 
service, Write for complete data. 


SPECIFICATIONS 
Temperature Range 30°C. to +70°C 


Correction Factor Temperature correction over range 
in the order of 10°6 {/deg.C 
Temperature 
Compensation Bi-metallic mechanism 


Constant Dielectric Nitrogen — not affected by environment 


Hermetic Waveguide 
Seal Metal — glass — mica window 


Tuning Plunger Seal Bellows type 


Spurious Mode 
Suppression Thru use of Microllon absorbing 
material 
High Resolution 
Micrometer Resolves plunger travel into 
0.0001°’ 


REACTION* TYPE CAVITY WAVEMETERS 


Calibrated Calibration 
Freq. Band Accuracy 

KMC Min + MC Cat. No Price 
60-90 OBA-715-1 $460 
50-75 068.715-1 460 
33-50 086C.715.1 460 
26.5-40 08D-715-1 460 
18-26.5 OBE-715-1 460 
12.4-18 1.5 DBF-715-1 430 
6.2-12.4 0.75 08G-715-1 415 
7.05.10 0.460 OBH-715-1 450 
5.85-8.2 0.35 0B).715.-1 485 
3.95-5.85 0.15 | OBK-715.1 530 
1 


2.6-3.95 0.075 DBL-715 735 


*Note: Absorption and Transmission types also in stock 


30-day deliveries on all sizes! 


DERORNAT Cal BONARD! 


DE MORNAY-BONARDI « 760 SOUTH ARROYO PARKWAY, PASADENA, CALIFORNIA 
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WHEN SATELLITE 
SIGNALS EARTH... 


- a 


Brush instrumentation can put the data in writing 


Versatile Brush Recording Systems duction and economy by providing 
are ready for tomorrow's telemeter the widest speed range available 

ing applications — and for your 10° per day to 10° per second 
needs today in virtually all mea @® You can change speed instantane 
surements. Here is why these instru ously from either local or remote 


mentation systems are preferred locations. There is no interruption 


Oo , because of t i 
@ They are the most flexible direct B " } — a ; = bch. os 
»rus erectricz v o ro ( é 2 
i 1 i ( n ‘ cnar e a , ee 


writing recording systems avail rr 
‘ ive 


able yroviding you with a choice Gags . 
I In virtually any kind of measure ‘a9 . 
f 40 


of ink and electric writing in the tl 
you 


ments get the facts easier 


same units 
and faster with Brush equipment Brush Recording Systems are used in tele 
@ They allow you to select the best Call your Brush representative or metering and associated measurements | 


chart speed for good signal repro write for complete information leading companie such a Boeing Airplane 


Company; Northrop Aircraft, Inc, Convair 


Cook Electric Co hte public Aviation Corp 


BRUSH ELECTRONICS COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS Division of 


PIEZOELECTRIC MATERIALS . acou 
Clete Corporation 


LOOK TO BRUSH FOR YOUR MEASUREMENTS 
? 
> y! 


ELECTRICAL MECHANICAL OPTICAL THERMAL ACOUSTICAL NUCLEAR 


MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 





More and More Engineers are checking performance of 
equipment in the field thanks to new portable instru- 
ments by Brush. Here operating data is recorded from 
vibration pickups on a tractor and on a driver’s back 
Brush Portable Instruments are lightweight, easy to 
use and designed for rugged use. Ideal for recording 
stress, strain, force, vibration, torque, pressure, elec- 
trical variables and other physical characteristics. 


\ 
Siren CK dgnord 
& NO 
Care 


Ae NN 
ie wn, 
% «+ 


Gets more answers. lypical chart recording from a test on a pump system Heips in “sound” design. Where sound or vibration is a problem 
you can obtain complete vital data with the new Brush Third Octave 
Spectrum Recorder, coupled with either the measurement microphone 
or broad band accelerometer. This system provides a complete fre 
quency and noise level analysis in third-octave bands from 45 cycles to 
18.000 eycles per second and automatically plots entire analysis data 


shows the wealth of information obtained by Brush Systems. Charts can be 
iriven at many different speeds to obtain optimum clarity and economy. Chart 
drive is electrically controlled, thus speed can be changed instantaneously from 


local or remote locations 


Call BRUSH for the answer! 
BRUSH ELECTRONICS COMPANY f yip Vor lulp in your mossure 


ment problems, call your 

INDUSTRIAL AND RESEARCH INSTRUMENTS we nearby Brush representative 
PIEZOELECTRIC MATERIALS «© ACOUSTIC DEVICES : Division of 

MAGNETIC RECORDING EQUIPMENT AND COMPONENTS * Clevste Corporation 

Tate Company, Department 8 

3405 Perkins Avenue, Cleveland 14, Ohio 


Your request will receive prompt attention! 


or write Brush Electronics 





____ PROBLEM CHECK* 


*Patent Pending 
eo cere 


2292220000 LAS Aa a new REEVES development 
PPP eerene - 


PPP PP 2908 i permits verification of problem 


GCP’ eee2re0 
-LLS 22 R%OR— | set-up before a probiem is run 


CHECKS: 


*% Diagramming of the problem 
from the equation 


Patching of the problem from 
the diagram 


A ’ ; Bates. Operation of all computer com- 
| j j ponents to be used. 


ANALOG COMPUTER 
“Problem Check” is a new method developed by Reeves to verify 
analog computer circuits without disturbing the problem set-up. 


Tee hh 
economical way... Checking is done directly from the equation before the problem is run, 


eT Tu i Ce CLA Le and the operation of every computing element is checked. 
prepared away from the machine. 
“Problem Check’’ means that only 
en cheolute minimum eof time is location of the difficulty is indicated, and the trouble can be quickly 
ee 


Further, if the output of any computing element is not correct, the 


and easily found. After “Problem Check,” runs may be taken on 
the problem set-up in its entirety. 


A great deal of expensive check- the machine with assurance that the set-up is correct and that 
Da the machine is functioning properly. 
ee 


a AT: 


BK) 
REVIEW THESE OUTSTANDING REAC 400 FEATURES 
| OTe SPEED SERVOS Yew wc SPEED RESOLVERS Vow CONSTRUCTION. Yew convenrei PATCHBAY Vow rowenrv AMPLIFIERS 


Servo multipliers have band Vastly improved dynamic per Permits assembly of computer Available in units of 1632, New dual amplifier chassis, 
width over 50 cps. Velocity formance 35-cycle band elements in any desired com- 3264 of 4896 holes for maxi- individually chopper-stabilized 


1500 v/sec. Six gang pots width. Rectangular and Polar bination to do particular job mum flexibility. Color-coded Noise less than 3 mv rms 
two tapped with front pane operation; Full AGC either or expand existing installa mask aids in patching. Patch in cabinet Phase shift 0.075" 
plug-in turrets for function mode requires no trimming tion. Completely adaptable to board changes possible during @ 100 cps pabinet Band 
generation Front panel plug-in turrets for your specific requirements operation width over ie in cabinet 

function generation : . 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
201 East 91st St., New York 28, N. Y. 


‘ —_— Precision Precision SERVO 
Analog Floated RESOLVERS and MECHANICAL 
Computers i GYROS PHASE SHIFTERS PARTS 


nyo 
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BEFORE YOU SAY “IMPOSSIBLE!’’ 


R/M “TEFLON” is blazing many trails that few people thought 
would ever open up. Daily it is instrumental in improving old prod 
ucts and processes, in developing new ones, and in effecting unheard 
of economies. In the form of tape and other component parts, R/M 
“TEFLON” has already licked many electrical and electronics problems 
once thought unsolvable. So turn to R/M if you have a problem that 
“TEFLON” might possibly solve. We can fabricate to your specifica- 
tions or supply you with “TEFLON” in the form of rods, sheets, tubes 
or tape. For complete information, write today. 

Properties of “Ter.on” 

High dielectric strength * Moisture absorption zero * Unaffected by weather ¢ 
Excellent heat stability up to 500°F. in continuous operation * As tape, leaves 
no carbon residue along discharge path * High impact resistance * Nonad- 


hesive * Stretches easily * Tensile strength 1500-2500 psi 


*Du Pont's trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pe. « Bridgeport, Conn. * No. Charleston, S.C. * Passaic, NJ. * Neenah, Wis 
Crawfordsville, ind. « Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC. Asbestos Textiles + Packings « Brake Linings « Brake Blocks « Clutch Facings 
Fan Belts « Radiator Hose « Rubber Covered Equipment « industria! Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond eis * Bowling Balls 
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VEYA Ue 


this Stator is SET 
FOR LONG LIFE 


Fairbanks-Morse has been building high de- 
pendability power generating equipment for 50 
years. They have saleguarded the “name worth 
remembering by sound engineering and work 


manship, and carelul selection of materials. 


To insulate and protect stator coils of alternators, 
Fairbanks-Morse uses ““Natvar 400” extruded 
tape because ol its consistently good electrical 
and physical properties, and resistance to high 


temperatures. 


If reliability is important to you, it will pay you 
to use Natvar flexible insulations. ‘| hey are de 
pendably uniform no matter when or where put 
chased, and are immediately available either 
from your wholesaler’s stock or direct from 


our own. 


v7] 
Natvar Products 


Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished papers—rope and kraft 
Slot cell combinations, Aboglas() 


Vinyl coated — varnished —lacquered 


tubing and sleeving 
© Extruded vinyl tubing and tape ee Cc Oo R be oO we AT i ON 
© Styroflex(® flexible polystyrene tape — 


* Extruded identification markers FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


€ 
& < TELEPHONE CABLE ADORESS 
| Ask for Catalog No.'23 RAHWAY 7-8800 NATVAR: RAHWAY, NW. J, 


2 TD AIS 201 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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Whatever you need in Ferrites 


Antenna Rods Sleeves 
Toroids Threaded Cores 
Cups Coil Forms 


Cores 


There is a MOLDITE quality engineered 
product perfect for your application. 


also Magnetic lron Cores 
Molded Coil Forms 


(iron & phenolic) 


Send for our catalog NM No. 110 


Rebert 1. Murray Co Jerry Golten Co William A. Franklin 
604 Central Avenue 2750 W. North Ave 3 Holly Road 


East Orange. NJ Chicago 22, ti North Syracuse, WN. ¥. 


... and backed by MOLDITE’S reputation for highest quality 
and guaranteed uniformity from first to last. 

The use of a MOLDITE ferricore properly designed into a specific coil 
has the following advantages. 


@ Lower losses (eddy current) 

@ Smaller sizes for more compact 
construction 

@ Higher efficiency 

@ Higher permeability 

@ Lower operating temperatures 

@ Less corona effect 

@ Lighter weight 

@ Lower cost 


1410 CHESTNUT AVE., HILLSIDE 5, WN. J. 


Perimuth-Colman & Assoc Jose Luis Ponte John S. Plewes Co 
2419 South Grand Ave Cardoba 1472 52 Humbercrest Blvd 
Los Angeles Cal Buenos Aires Toronto 9. Ontario 
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A MESSAGE TO AMERICAN 


INDUSTRY © OME OF Ac_GeRIES 


Automation Creates Jobs 
For Workers With Skills 


‘Thess is new and reassuring information for those 
who fear that “automation” the control of machines 
by machines — will mean fewer job opportunities. It 
comes from a special survey of 1.574 companies in 
metalworking industries recently completed by 
AMERICAN Macuinist, a McGraw-Hill publication 
More than one-fifth of the companies reported that 
they already have automati« loading. transfer or as 
sembly machinery in operation In these « ompanies a 
a whole there has been a net increase in total empl \ 
ment since this machinery was installed 

According to the AMERICAN MACHINIST survey, of 


these « ompanies with actual experience In automation 


20% reported increases in employment 
averaging 21% 

51°) reported no change in total employment 

23°) reported decreases in employment 


averaging 16 


More Jobs for the Skilled 


Of greater significance, however, is the re- 
sponse by 40% of these companies that they 
required more skilled maintenance men and by 
21% of the companies that they had increased 
their engineering staffs. This indicates that auto 
mation is strengthening a trend already evident in 
the United States, a trend of expanding opportunil 
for those with industrial and professional skills and 
relatively, of contracting opportunity for the unskilled 

Ihe following chart shows how strong this trend 
has been over the past 25 years and how strong it may 
be expec ted to be over the next 15 years 

There has been a sharp decline in the percentage of 
unskilled workers in the nation’s labor force and a 
corresponding increase in the percentage of those 


with varying degrees of skill 


Increasing 
occupations 


ers & foremen 


led workers 


Decreasing 
occupations 


Jo 


1970 


It is possible, of course, to cite cases of individuals 
and groups that do not conform to the charted trends 
Farmers, for example, are becoming at the same time 
more skilled and less numerous. But this does not up 
set the broad proposition that opportunities are in 


creasing for those who have skill 


—— SSS 
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Power and Production 


Much of the basic explanation for the rela- 
tive expansion of opportunities for those with 
industrial and professional skills lies in the in- 
creasing use of power-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it. The following chart shows the 
relative increases if} electric al energy and manhours 
of labor used in manufacturing since 1930 and the 


rise in industrial production, 


1930 1955 1970 inde» 
Electrical energy 1930 = 100 
(billion kwh) a 400 
Industrial production 
(1947.49 = 100) q 7023 
Production manhours 


(billions) 28.4 


ion manhours 
come mame ne Co DDS OS 


1930 1955 


*kxeludes power used in aluminum and magnesium 


reduction, both very heavy power users 


Power-driven machines have reduced the amount 
of human energy required for physical labor, but they 
have increased the need for skillful handling and 
maintenance. As the AMERICAN MACHINIST survey 
demonstrates, the same is true of automatically con- 


trolled machinery. 


Higher Wages, More Leisure 


The rising average wage of American indus- 
trial workers and the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has outstripped the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power) and the 
decrease in the average workweek in. manufacturing 
since 1930. It also shows the changes that may come 


in the next 15 years if present trends-eontinue 


ee 


More pay, 
for less work 
for manufacturing workers 


1930 1970 


There are some who would slow what an 
earlier editorial in this series characterized as 
“the continuing process of taking dull and la- 
borious work off the backs and minds of men 
and transferring it to machines operating in 
large batteries under automatic control.” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding opportuni- 
ties now being provided and be sure that the 
nation’s young people, who are now starting 
another school year, are prepared to take ad- 
vantage of them. 


This message ts one Of a sertes pre pared by the 
UcGraw-Hill De partment of Economies to he lp 
increase public knou ledge and unde rstanding 
of important nationwide developments that are 
of particular concern to the business and pro 
fessional community served by our industrial 
and technical publications. 

Permission ts freely extended to neu spapers 
groups or individuals to quote or re print all or 


parts of the text 


Aeuata 0 Me iteurees 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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IN AN EXCLUSIVE 
DOUBLE-POLE SWITCH 


it "0 
A cot? sue 5 


HERMETICALLY-SEALED 


DOUBLE-POLE SWITCH 


Seals Out Moisture, Dirt, Oil, Corrosion, Controls FOUR Circuits with ONE Snap 
Condensation from Temperature Cycling 


Eight separate contacts and termi 


With switch mechanism hermetical- nals permit many unusual circuit 


ly-sealed in a dry, inert gas, switch ~. —+-2 ) 3 5 combinations. May be wired ex 
is dependable at any altitude, mois SOLENO ? ‘ ternally for D.P.D.T., 2 circuit; DLP 
> 4303 pata 


ture or temperature condition, Use S.T., normally open; D.P.S.T., nor 

it on aircraft, machines where oil mally closed. Movable poles may 
. . 4M) ? ile ; 

is @ problem, in areas subject to ( also be wired externally in series 


— Ee 


th 


freezing or extreme heat or corro- to increase current capacity of 


sive atmospheres switch or number of contact breaks 


for high voltage switching 


Expensive and Bulky Relays, Starts, Stops or Reverses Three-Phase Motors 
Extra Switches 


Simultaneous action of two movable 


poles permits switch to break or 

J2-4 can control circuit combina } 
. of, ° reverse current flow through two 
tions thet were formerly possible mere — T 7 windings of a three-phase motor 


only with complicated relays or o an + eee | Movable poles are interlocked by 
— J 


number of separate switches. Soves unique design of switching mechan 


money, weight and space mec rinrasson ism, eliminating need of adjust 
ment 
oY on 


ELECTRO-SNAP SWITCH & MPG. COMPANY a pe 
Attention HJN-11 © 4220 Lake Street, Chicago 24 to 


Please send full information on new 42-4 Hermetically Sealed 
Simultaneous Double-Pole Switch. 


Electrical Rating—!0 omps @ 125/250v 
AC/ Wy OC ind. 
Operating Force—2'/, Ibs. 


Weight—2', oz. (4 os. with actveter! Name.. 


TOGGLE ACTUATOR 

(constant of momentary contact) con be 
furnished on switch. Fite AN-type tog- 
gle switch movatings. 


Company. . 
Street 


City es és : Zone Stote 
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ITEMS LIKE THESE AVAILABLE AT 


¥ GO 


BRASS or COPPER BRASS, COPPER, BRONZE 
RIVETS and WASHERS COTTER PINS 


INDUSTRIAL WIRE CLOTH 
SOLDERING COPPERS 


BRASS STRAINER CLOTH 
aaa BRASS ESCUTCHEON PINS 
SOLID or CORED BEARING BRONZE 


LLL 


Cau US FOR ANYTHING from Bearing 


= LOS 


Bronze Bars to Brass or Bronze Bolts...or 
other fastenings like those shown here for 
maintenance, repair, operating or production. 
INDUSTRIAL and J+, Twenty-five Chase warehouses are located 


AUTOMOTIVE FITTINGS ' ot 
in major industrial centers from coast to 


coast. Phone the one nearest you. We can 
usually fill your orders from stock. 

NEW! Chase's informative rod and wire movie 

“IN THE CHIPS.” Arrange for a free loan of this film 


by contacting the Chase warehouse or sales office 
BRASS & COPPER CO. 


near you. Write on your company letterhead, today! 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 


Atlanta Baltimore Boston Charlottet Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids! Houston Indianay ty,Mo, Los Angeles 


Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester! St.Louis San Fran t Nat ify sales office only) 


72 Want more information? Use post card on last page November, 1955 ELECTRONICS 





Seven Bellow 


; Air Motors manufactured 


hy The Bellows Co., Akron, Ohio, are used 


in trar n gear hobbing machine above 


Cutaway of “Electroaire”’ 


olenoid 


control unit at right end 


Ti eight-volt coil that ene rgizes the 


olenoid is shown actual size at right 


ianufactured and ene apsulated by 


Deluxe Coils, Inc., Wabash, Ind 


gf 


jp 


Solenoid coils encased in BAKELITE Epoxy Resin 
rack up 50,000,000 cycle service record! 


Heart of this Bellows Air Motor is a 
unique t-way directional valve 
which is air-powered but electrically 
controlled. Two built-in solenoid 
control units act a triggers’ to re- 
lease and direct the air pressure. 
Completely enclosing and sealing 
these solenoid coils in BAKELIT! 
Brand Epoxy Resin makes them du 
rable and trouble-free. The manu- 
facturer guarantees them against 
burnout, states that operating records 
of 50,000,000 cycle 


;or more without 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (gj 30 East 42nd Street 


maintenance are quite common! 

BAKELITE Epoxy Resins—available 
in many different types—are widely 
used for potting and encapsulating. 
They resist moisture, oils, grease, 
chemicals, and most acids and alka- 
lies. Easily poured as a liquid, they 
cure at room or moderately elevated 
temperatures. Their dielectric and 
adhesive properties are excellent. 
For more specific information and a 
list of suppliers, write today to De- 
partment KN-50 


BAKELITE \ 


BRAND 


EPOXY RESINS 


The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 


ember, 1955 
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teh ae 
Aen tn: 


COILS 

CLIPS 
TERMINALS 
CONNECTORS 


ume 


CL as) 


and, of course, all types of springs—our specialty for nearly 100 years 


Millions of items can be made to your advantage 
by our Springmaking methods and materials 


1 Mac E: COMPANY 
BRISTOL, CONNECTICUT 
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HIG-4 GYRO 


DATA 
Spin Motor: 12 Volts A.C., 400 Signal Generator Linearity 
cps, 2 phase Deviation: + 1% 
Power Required: Running 1.5 
W atts—Start 2.2 Watts 
Run-up Time: 15 Seconds 
Misenlentees Input Rate: 4 Radians/second 
Maximum 


Torque Generator Linearity 
Deviation: Less than 1% 


Angular Momentum: 104 
Gram-Centimeter?/second Drift Rate: 1° per hour 
Gimbal Travel: + 5° Maximum maximum 


Signal Generator Sensitivity: Weight: 1.5 pounds 
10 mv/mr, with 55 m/a, 400 cps 


NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries 
listing specifications 


The Greenleaf Line of Gyros and associated de .ices is being steadily expanded. 
it now includes a wide selection of Free and Rate Gyros, and the HIG-3 
and HIG-4 Gyros. 


Write, wire or phone for further information. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


reenleaf MANUFACTURING COMPANY 


7814 W. Maplewood Industrial Court + Saint Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 


At Greenleaf Plant No. 2 facilities are available for precision castings. 
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Radio Industries can give you 


even better coils at lower cost 


using NEW Ri * bow 


one-piece coil forms 


(patents pending) 


ACTUAL SIZE 


LOW CcOosT because they are ONE-PIECE precision molded forms of high 
temperature plastic, eliminating the usual high cost 
assembly operations in conventional phenolic forms. 
No mounting clips are required with Rl-lon SNAP-IN keyed 
design! (Interchangeable with present clip-mounting methods.) 


PLUS these superior electrical and mechanical features! 
1. Resists electrolysis indefinitely. 
2. Has uniform mechanical characteristics. 


3. Simplifies components for automatic insertion 
in printed circuit-type applications. 


AVAILABLE for conventional or printed circuit lug-type applications 


in countless R.F. applications, including all varieties of 
Rli-trans. (Ril-trans are available in 8-32 or %-28 
Ri-lon tube construction.) Rl-lon forms are available in a 
wide variety of colors for easy identification. 


WE WELCOME YOUR INQUIRIES 


send use your electrical and RA D t o ! /¢ D U ST be i £F Ss, i he Cc. 


mechanical specifications 


| 
| 
| 
| 
| 
| 
| 
ls 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


5225 no. ravenswood avenue e chicago 40, illinois 


\___________________.____._ [i /-_-_-=es 
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WESTERN ELECTRIC CO. 


RADIO CORPORATION OF AMERICA 


WESTINGHOUSE ELECTRIC CORP. 


Hes ade ve 


ALLEN B. DUMONT LABORATORIES, INC. 


These Stamps of Approval... 


... were photographed in the Volkert shipping department. 


They are used in the last of a chain of operations 
that each day sends more than two million precision parts 


to these and other* top electronics manufacturers. 


While proud of its position as the 

industry’s leading independent supplier 

of precision stampings, Volkert 

accepts the responsibility to provide improved 
metal components for the new electronic 


products now on the horizon. 


if you want to know more about electronic 


stampings, here are two suggestions: 


1. Arrange for a group showing in your plant 


of the color film, Stampings for Electronics. 


2. Ask to be placed on the mailing list 


to receive The Volkert View. 


for Electronic Stampings by 


Volkert 
eee roma 
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CBS-HYTRON 


Only a few of the firms 
Volkert serves 


can be shown here. 


INTERNATIONAL RESISTANCE CO. 


TUNG-SOL ELECTRIC INC 


Volkert Stampings, Inc. 
222-34 96th Avenue 
Queens Village 29, L.1.,N.Y, 





SOLVING 


Getting information 
the hard way! 


Finding out what's going on inside an atomic 
mushroom is not a job for amateurs 


In some tests, a pilotless, ground-controlled 
U.S. Air Force drone plane has been the inves 
tigator that entered the radio-active cloud and 
took a reading—then returned to base where 
instruments were read for the vital story they 
had to tell electronic instruments developed 
and produced, in part, by Webster-Chicago 

This is another example of how Webster 
Chicago's Government Division serves the Serv 
ices For researc h, development and production 
that solve tomorrow's problems today, our engi 
neers and facilities are at your call 


... from an idea to a prototype 
... from a prototype to production 


WEBSTER-CHICAGO 


Government Division * 816 N. Kedzie, Chicago 
Makers of Webcor Products since 1914 
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The banks ot cathode ray tubes in 


! the IBM Electronic Data Processing 
Machines are known as Electrostatic 


. ° ° 
you canit risk wiring rc eg By 


ory devices 


trouble un an e lectr —_ 





Out goes your favorite reading lamp Obviously, this kind of performance de 
leaving you mumbling in annoyance mands consistently dependable perform 
even so, it’s hardly a calamity. But in the ance from all machine elements. 
International Business Machines Corpo For users of hook-up wire there is 
ration’s incredible electronic calculator then, significance in the fact that Rome 
the “701,” wiring trouble is simply out Synthinol® Hook-up Wire is used in wir 
of the question. It cannot be allowed to ing the power supply for this electro 
happen. static storage unit. Rome Synthinol’s 

One of the “7Ol’s” three “memory characteristics of high resistance to heat, Rome Synthinol Hook-up Wire is 
devices is the Electrostatic Storage Unit flame, acids, oils, plus consistent quality used in wiring the power supply for 
All information to and from other com control during production, are what the IBM Electrostatic Storage Unit 
ponents of this powerful electroni make it dependable rhe unit shown here is part of the 
“brain” passes through the Electrostatic It will pay you to investigate the ad deflection oe me supplies the 
Storage Unit which stores data or re vantages of this quality Hook-up Wire en ee 
leases it in 12/1,000,000 of a second, Rome Synthinol 


It Costs Less to Buy the Best 
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How Convair 340’s Solve a Housing Problem 
for United Air Lines’ All-Weather Radar 


The nose knows when and 
where bad flight weather threat- 
ens! Radar weather-spotting 
equipment in the nose of United’s Convair 340 
now sees through a Koch Fiberglas Radome. 

When Convair received United’s order for radar- 
equipped 340’s, they naturally turned to Koch, 
world’s largest fabricator of moulded Fiberglas, 
for domes to house the radar, 

The life expectancy of the Koch Radome is 
many, many times that of any other Radome. This 
Radome is made possible only by Koch’s own ex- 
clusive method of moulding. 

W. J. Flanagan, Convair Purchasing Agent, 


wrote Koch upon completion, “You have made 


Want more information? Use post card on last page 


substantial contributions to this industry by pro- 
posing and successfully applying new departures 
and moulding technique.” 

If you are a plane manufacturer, or if you in- 
stall airborne radar, investigate Koch’s Moulded 
Fiberglas Radome. If you manufacture any equip- 
ment that needs special protection, ask the people 
who know the most about Fiberglas fabrication. 


We will be glad to confer with you about your 


project. Address Dept. EKD. 


KOC H Aherglas 


Pioneer in industrial products of moulded Fiberglas 


CORTE MADERA, CALIFORNIA 
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ELECTRONICS 


is this versatile 





new CBS tube 


the answer to 


your 


HIGH-VOLTAGE 


CONTROL problems? 


The 6792 is a CBS-Hytron advanced 
engineering accomplishment that 
can solve high voltage control prob 


lems in 


Nucleonies 

Photroni 

Radar 

Industrial Electronics 
Computers 

Color TS 


or Resear« h. 


Here is the first multipurpose, high 
voltage control tube rated for op 
eration from 3 to 25 kilovolts. An 
outgrowth of CBS Hytron’s long ex 
perience in designing transmitting 
and pul e tubes, thi new tetrode 


will perform as a 


h-v regulator 

h-v gating tube 

h-v variable resistor 
or h-v amplitier 





Note the wide range of input connections to vary the operating characteristics 


o—.2« se Gillean ieearmal —— ti sess 
Vc_—_m 


The versatile CBS 6792 may well bi 
the answer to your high-voltage con 
trol problem Check it. Write for 
data sheet b-258, 


D> Quality products through ADVANCED-ENGINEERING 


TUBES 





CBS-HYTRON, Danvers, Massachusetts A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 
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PHELPS DODGE DAGLAS 


Field coll 


Fit for lasting Jualily—flom Mine lo Markel / 
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PROVEN IN VOLUME USE! 





Widespread Acceptance ...users report these 
advantages over conventional glass wire: 


1. Improved adhesion, flexibility and toughness 
with consequent reduction of damage, breaking or 
fraying during winding and assembly. 


« . . . . . 
<.. Reduction of end taping or extra insulation 
due to improved properties. 


3. No unraveling—adheres even when hot during 


tinning of leads. 

4... Greater safety factor—positive inorganic spacing 
between turns provides reliability, protection 
against overloads. 

&. Excellent uniformity—reel to reel—end to end. 

&. Over-all savings in winding—no loss of performance. 


Any time magnet wire is your problem consult Phelps Dodge 
for the quickest, easiest answer! 





PHELPS DOOGE COPPER PRODUCTS 





INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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ee 
Airborne UHF and HF Communications Transceive 
f 
c= Ge > ees cee ce ees ee ee ee ee ee ee es es 


defense 


VHF Omnirange Navigation 


‘e 


' ; 


WINCHARGER CORPORATION ee ee 
Siowx City 2, lewa 
A wholly owned subsidiary of Zenith Radio Corporation 


Engine Generators . Universal Motors ° Dynomotors 
Inverters © Wind Driven Generotors 
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® Now that Revere Rolled Printed Circuit is available, nothing need 

deter you from switching to printed circuitry. This copper is supplied 

to laminators in standard coils of 350 Ibs., in widths up to 38’, and 

in .0015” and .0027” gauges, weighing approximately 1 oz. and 
Aud piri t by Phot ws 2 oz. per square foot. 

High in conductivity, uniformly dense through and through and 
side to side, Revere Rolled Printed Circuit Copper is easily etched 
and soldered. 

When ordering blanks from your laminator, specify Revere Rolled 
Printed Circuit Copper. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 





Mills; Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 

and Joliet, lil; Detroit, Mich.; Los Angeles and Riverside, 

Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere. 
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OF THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, zerol, helical, worm 


differentials . . 
. complete computers, Atlas “pre 
them all to the most exacting specifi 
cations of electro-mechanical equipment. 

Fine gears of all types and the modern equip 
ment to make them are just one phase of the com 
plete facilities of Atlas. Whether your product is a 
specialized part for electronic equipment or a com 
plete electro-mechanical assembly Atlas will engi 
neer precision assemblies and components to your 
requirements 


gears... anti-backlash gears... 
gear trains. 
cisioneers”’ 


“ Fiowe a Boma ..- 2 Production Lire” 


, > ll ou, 
fs i feti gy? 


aa fe N NW? 


Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modern cost 
cutting tool and technique is at your service .. . 
plus quality control, functional testing and modern 
electronic recording gear checking equipment. 


From idea stage to production efficiency Atlas 
“creative engineering’ can help you get your 
product underway quicker and at lower costs. 
“Precisioneering Electro 
Atlas Precision Prod 
Division of Pru 


Write today for booklet 
Mechanical Equipment.” 
ucts Co., Philadelphia 24, Pa 
dential Industries). 






VTL ME 


86 Want more information? Use post cord on last page 
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TYPE X-80 
CLIPPER DIODE-RECTIFIER 


High peak power capabilities of type X-80 
in relation to its physical size have been 
accomplished through an unusually force- 
ful combination of design features. 

1. Exclusive UNITED bonded thoria 
tungsten core filament for high electron 
emissivity. 

2. Exclusive UNITED graphite anode 
for maximum thermal dissipation. 

3. Exclusive UNITED isolated getter 
traps for retention of hard vacuum and 
high voltage internal insulation. 


Type X-80 is serving importantly as 
a high current clipper tube in radar 
equipment employing the large hydro- 
gen thyratrons, as well as in power 
supply rectifier applications. 


Write for detailed specifications. 


Inverse Peak 


11.5 Volts Nominal 





AT YOUR SERVICE 


over 2000 scientists, electrical engineers, 
chemists, physicists, mechanical engineers, 
mathematicians, designers, technicians and 
Skilled craftsmen who have available over 
400,000 square feet of laboratories and 
manufacturing plants. 


Look to Norden-Ketay — leader in research, design, development and mass 

production of SYNCHROS * SERVO MOTORS + DIGITAL CONVERTERS * RATE GENERATORS * RESOLVERS « 
MAGNETIC AMPLIFIERS * GEAR TRAINS * POTENTIOMETERS * NAVIGATIONAL SYSTEMS * 

FIRE CONTROL SYSTEMS + SERVO MECHANISMS + AIRBORNE INSTRUMENTS * BOMB DIRECTOR SYSTEMS 
* AIR DATA INSTRUMENTS * COMMUNICATION EQUIPMENT * COMPUTERS * PRESSURE GAUGES 


NORDEN-KETAY omit 


99 Park Avenue, New York 16, New York 


RESEARCH & DEVELOPMENT ee The No ot Labor. , Whice Plains, N. Y. 
MANUFACTURING DIVISIONS: Pre ae ses k, N.Y. 
Co anes rk, yo I a oa os we + Hawthorne, California 
Instrument and Systems Divisi Milford, Connecticut 
SUBSIDIARIES: Nuclear 5. and B 4 Corporation eaten Pa. 
Vart-o e Co ore. Am yy ile, Long Island, \ Y 
Scientific Sp , Boston 
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A... Jet Engine Pressure Ratio Sys- 
tems. Noted for low weight, small 
size, accuracy, stability, sensitivity. Re- 
fer co Bulletin #4361 


B... Digital Converter. Possible rate of 
25,000 counts per minute, an unam- 
biguous output of 13 binary digits in 
natural binary code. Refer to Bulletin 


#460 


C...Magnetic and Electronic Ampli- 
fiers. Open, dust-proof or hermeti- 
cally sealed units. Either standard or 
to customer specifications 
Write for specific data. 


D...Synchros, Servo Motors and Re- 
solvers. Specifications and character- 
istics Of over 140 sizes and types are 
given in Bulletin #355 


E...Fuel Flow Transmitters. Major in- 
struments, components, and systems 
for aircraft are available 
Write for specific data 


F...Gear Trains. Conventional and 
miniaturized types for use with servo 
motors and synchros 


G...Potentiometers. Linear and non- 
linear, ten-turn potentiometers, single- 
turn continuous units and others are 
described in Bulletin #321 


H...Acragage Bourdon Tube Gauges. 
Pressure, vacuum and compound for 
the petroleum, chemical, and indus- 
trial field. AN types for aircrafe 
Refer to Bulletin #364 


1...Servomechanisms. Made to meet 
extremes of temperature, humidity, 
and special configuration. Submit your 


require ment 


J...Air Data Instrumentation. Enzi- 
neers are available to show how our 
experience in this field can help you 


in the solution of your problems 


K...Marine Equipment, Interior com- 


munication equipment, salinity indi- 


cators, engine order telegraphs, com 
pass repeaters, and marine equipment 
Write for specific data 


L...Electro-Mechanical Assemblies. 
Complete enginering and manufactur 
ing facilities are available for sub-con 


tracts of complete equipments, 











e 


MECHANICAL DATA 


Base Button: Subminiature 8-pin long or short leads 


T-3 (8-1) 









Envelope 







Bulb Length (Max.) 1,375 in. 
Diameter (Max.) 0.400 in. 
Mounting Position Any 
Altitude Rating (Max.) 60,000 ft. 
Bulb Temperature (Max.) 123°C. 
Ambient Temperature (Min.) $3°C. 
Cathode Coated Unipotential 


ELECTRICAL RATINGS 





Heater Voltage 6.3 Volts 
Heoter Current 0.15 Amperes 
Peak Plate Inverse Voltage 500 Volts 
Peak Forward Plate Voltage 500 Volts 
Maximum Negative Grid 1 Voltage 200 Volts 
Maximum Negative Grid 2 Voltage 100 Volts 
Maximum Average Cathode Current 16 mAdc 
Maximum Peak Cathode Current 100 mA 
Heater-Cathode Voltage: Maximum +25 Vde 

100 Vde 
Cathode Wormup Time 10 sec 
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Now available— 
subminiature xenon 


tetrode thyratron 


ETMA 5643 


Sh, 


““Rped Gonk 
Improved Type TD-17 





APPLICATIONS: Counters, grid control rectifiers, 
gyro erection systems, missile systems, auto- 
matic flight control systems, and other control 
circuits requiring utmost degree of reliability. 


ADVANTAGES: [I'reedom from early failure 
long service life... uniform operating character- 
istics . . . ability to withstand severe shock and 
vibration. 


FEATURES: Advanced mechanical and electrical 
design plus 100% microscopic inspection during 
manufacture . . . special heater-cathode construc- 
tion minimizes shorts . . . 24-hour run-in tests 
under typical overload conditions. 


The TD-17 is but one of many electron tubes 
designed and built by Bendix Red Bank for 
special-purpose applications. For full information 
on the TD-17, or on other tubes for other uses, 
write RED BANK DIVISION, BENDIX AVIATION 
CORPORATION, EATONTOWN, NEW JERSEY. 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif 
Cenadian Distributor 
Aviation Electric lid., P. O. Box 6102, Montreal, P.Q 


Export Sales and Service 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


by. 


AVIATION CORPORATION 
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temperature 
strength 


quality 


production 


Greatly enlarged facilities now produce 
high quality, pace-setting AlSiMag ia 
Alumina ceramics in quantity lots. Com 
plete range of up-to-the-minute Alumina 
compositions now permit you to design 
to higher temperatures and higher 
strengths. Advantages include improved 
electrical characteristics at elevated tem 
peratures—beyond the melting point of 
most metals. Higher tensile and impact 
strengths. Greater resistance to corrosion 
and abrasion. Smoothness of texture 
Close dimensional tolerances. Custom 


formulations for special needs 


Volume production 

in a complete range of 
precision parts, 
ncluding electron tube 
shapes processed to be 
highly porous, 

readily degassed, 
thicknesse 


as low as .009” 


e An outline of your requirements, en 
iOSINg a bluepr nt or sketch, 


) full details 


swe MIMIBIRICAIN LAVA ciaranoocs 5, tennessee 


OF CERAMIC A Subsidiary of 


Bee een an eee omen 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * 

Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South Sen Francisco, Calif. * Syracuse, Y. * Tulsa, 

Okla, Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Lid., P. O. Box 757, London, Ontario. All other expert: 
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, WN. Y, i = 





FIRE CONTROL RADAR 


..-adapted by Admiral. 


to rise above present flight ceilings 


When present flight ceilings of military aircraft are again elevated, 
the fire control radar apparatus will be ready to rise with the 
planes. Admiral’s development work on the basic unit has elimi 
nated the need for pressurization to prevent voltage break-downs 
at extremely high altitudes. In solving this central problem, a host 
of vexing collateral problems have been eliminated. As developed 
and built by Admiral, the unit is compact, lightweight, and needs 
no bulky, expensive cooling system to dissipate internal heat 

Here is another example of Admiral’s many contributions to the 
science of military electronics. Exceptional facilities are available 
for research, development and production of electronic or electro- 
mechanical equipment. Address inquiries to: 


Admiral Corporation 
Government Laboratories Division, Chicago 47, Illinois 


NOTE: NEW COLOR SOUND FILM on Admiral Automation available for showing 
to technical or business groups. Address requests to Public Relations Director, 
Admiral Corporation, Chicago 47, Il. 


Want more information? Use post card or 


last page 


LOOK TO Admiral FOR 
RESEARCH * DEVELOPMENT 
PRODUCTION 


In the fields of: 

COMMUNICATIONS, UHF AND VHF, airborne 
and ground 

MILITARY TELEVISION, receiving and transmit- 
ting, airborne and ground 

RADAR, airborne, ship and ground 

RADIAC «+ MISSILE GUIDANCE « TELEMETERING 

« DISTANCE MEASURING « TEST EQU!PMENT 

« CODERS AND DECODERS 


FACILITIES BROCHURE 

describing Admiral plants, 

equipment and experience 

sent on request e 


ENGINEERS: The wide scope of work in progress 
at Admiral creates challenging opportunities in 
the fleld of your choice. Write Director of 
Engineering and Research, Admiral Corporation, 
Chicago 47, Ill 
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EE —— 
ANTI-CORROSIVE Metal Products Co., Inc. , 
109 River Rd., Castleton-on-Hudson, N. Y. 
Please send me my FREE copy of the new all-in-one catalog. | 
Use this coupon to order 
Name Title Dd your FREE COPY TODAY! 
Company 
Street 
City i State 
94 Want more information? Use post card on last page 
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WEW CATALOG 
STAINLESS FASTENINGS 


REVISED TWICE YEARLY —ALWAYS UP TO DATE! 


For the first time, a catalog that gives net prices in various quantity brackets... PLUS actual 
quantities of more than 9,000 items and sizes in stock! All this in ONE catalog, 


all information for each item in ONE line... all the data you need at a glance! 


2... Actual QUANTITIES 


| T. ustinG of over 
of America's largest 


9,000 items and 
sizes in different 


| 
| 
| 
| 


inventory of stainless 


stainless analyses <4 fastenings 
All pr NET PRICE PER THOUSAND 


he | Up to | 500- | 2000- | 5000- | 10,000 

th Description Type} Quantity £00 1999 4999 9999 14,9 
\ [Truss 304 | 32466 */| 19.00] 17.10] 15. 4 
russ A-N | 304 | 13140) | 17.10} 15,39} 13. 4 


304 4329 * 19 6° 
0 1950 


~~ 


3. NET PRICES of stock 
items in various 
quantity brackets 


NEW LOWER PRICES! 


Another plus . . . you'll find appreciable savings on many items listed in 
this new all-in-one reference catalog! One more reason to check Anti- 


Corrosive FIRST for stainless steel fastenings! 


x 
SAN. ANTI-CORROSIVE 
a iS METAL PRODUCTS CoO., INC. 

1 PRO CASTLETON-ON-HUDSON, N. Y. 
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Make 
LIGHT and COLOR 
Behave 


... to contract specifications 


Controlling light to your performance requirements is 
routine with Bausch & Lomb. Standard production 
includes hundreds of different optical elements to 
keep your product designs simple and your costs 
down, And B&L optical competence assures prompt, 
dependable execution of special orders for volume 
manufacture .. . from components to complete 
instruments and equipments. B&L may well prove 
the expediting factor in your present defense 


contract plans, Why not find out right now? 


WRITE, WIRE OR PHONE 


for complete information on B&L optical 
products. Bausch & Lomb Optical Co., 81247 
St. Paul St., Rochester 2, New York. 

Phone: LOcust 3000, 


from glass to finished product 
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The First Audio Power Amplifier Designed 
Specifically for Automobile Radio Service 







N\ IN 
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New 


LIGHTER-WEIGHT transtormers 


Aimee Oriented Electrical Steels have 
pearheaded revolutionary changes in 
transformer design for the last 15 years 


eCcauUse of these principal advantages 


Lower Core Loss 

These electrical steels aive the designer 
silicon steels with much lower core loss 
in the rolling direction than any conven 


tional cold-reduced or hot-rolled grades 


Higher Permeability 
The Armco oriented arades have an 
other unique advantage over conven 


tional electrical steel 


higher permea 
bility at high inductions combined with 
lower core loss. Before the introduction 
f onrented silicon steel, lowered core 
was obtained only at the expense of 

igh transformer indue 


improved, the exe iting 


miting tactor in 


ARMCO STEEL CORPORATION 


SHEFFIELD 


98 


design. The oriented grades overcame 


this handicap 


Other Advantages 

In addition to lower core loss and higher 
permeability in the rolling direction, 
Armco Oriented Electrical Steels have 
excellent lamination factors and surface 
insulations. They are supplied with mag 
netic properties fully developed at the 
mill, Only a low-temperature (1475 F) 


anneal is required for stress-relieving 


oe o." "ie 


ARMCO DRAINAGE & METAL PRODUCTS, INC, ¢« THE 


Want more information? Use post card on last page 


Oriented Silicon Steels 


New Information Available 


Original grades of Armco Oriented 
Electrical Steel are long obsolete, re 
placed by lower core loss grades Mag 
netic data now available are more 
complete 

Write us on your 


ompany letterhead 


for a copy of ‘Armco Oriented Electrica 


Steels—Third Edition, July, 195! This 
56-page catalog gives extensive infor 
mation on the present Armco Oriented 


grades, M-6W, M-7W, M-6X and M-7X 


1515 CURTIS ST., MIDDLETOWN, OHIO 


ARMCO INTERNATIONAL CORPORATION 
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ARE YOU IN THE 
ELECTRONICS FIELD? 








Whatever You Make...Whatever You Sell... 
. +. you, too, will find that it’s good business to produce in Georgia. 

Over 7100 manufaciurers, including many of America’s greatest 

industrial names, have already staked their claims to share in Georgia’s 
Golden Age. Georgia—scene of America’s first gold rush in 1828, 

today offers many nearby, growing consumer markets to sales-minded 


industries... 


Open For Business Every Day In The Year 
Even the weather is on your side in Georgia, where every day is 
production day. Industry is on the move to Georgia... with an amazing 
array of natural and physical resources, readily accessible and in 
abundant supply. Superb transportation—plus a liberal pool of 


intelligent workers make it easy to produce and move goods fast! 


Get the facts from Scott Candler, Secretary — Dept. 23 


Se 
GEORGIA DEPT. OF COMMERCE 


SCOTT CANDLER, SECRETARY @© 100 STATE CAPITOL © ATLANTA, GEORGIA 
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Deposited WL 


Ke) foreye 
Deposited Carbon 


Molded Deposited Carbon resistors 
are now available from IRC in 3 
sizes: Types MDA—'*s watt, MDB 

4 watt and MDC—'2 watt. The 
molded: plastic housing provides 
complete mechanical protection, 


TULLE CL ee 


Boron Carbon 


Where a high degree of accuracy 
under widely varying temperatures 
is required, IRC Boron Carbons offer 
an ideal combination of characteris- 
tics. Their superior temperature sta- 
bility is provided in 3 sizes: Types 
BOC—'2 watt, BOF—1 watt and BOH 


improves load life characteristics —2 watts—all 1% accuracy. Con- 


sidering weight, size and cost factors, 
plus lower capacitive and inductive 
reactance, these film type precision 
resistors can satisfactorily replace 
wire wounds. 


These 1% precision film type units 
exceed MIL-R-10509A specifications 


COMPARISON SURFACE TEMPERATURE RISE VS. LOAD 


Moided vs. Unmoided Deposited 
Carbon Resistors 


Wattage (40°C 
Ambient) 


Max. Continuous 
Voltage 


Minimum Ohms 


Maximum Ohms (IRC)10.5 meg] 2.0 meg 


3 SMALL SIZES—DCC 2 WATT 
it meme L ae Bl eee? ae) 


MEET ALL REQUIREMENTS OF 
MIL-R-1OSO9A SPECIFICATION 


makes them all... can 


Uttorever the Cincwt, § ' 
| recommend without bias... 


RY iets ete ae 
Puerto Rico @ IRCAL Industries, Los Angeles, Calif. 



















STORS than any suppliaulantiey 


na 





VC Wire Wound = | mauoecOSTLeee 
BAT Carbon : fi IRC's winding skills and automatic wh as Wou nd 


assembly equipment provide pre- 

cision windings to exacting stand- 
| ards. Continuous inspections at Tru-Mite encapsulated wire wound 
. every stage of manufacture assure A SECU te ee ee a 
maximum reliability in each finished lh hella ltad Me ech 
resistor. IRC Mil Type precision wire Coast subsidiary, IRCAL INDUSTRIES 
wounds meet all requirements of Available in 11 sizes and axial lead 
MIL-R-93A specification. In addition I Ah eel hl hi 
to 6 Mil sizes, IRC supplies tiny Type a hha Se : hh 

7 

WW10J—'% x “'’. Standard tol- ( 
erance +1%; minimum tolerances Tru-Mite core material is the same 
are shown below. epoxy resin as is used for the em 





» tolerances can be supplied 


bediment. This eliminates the normal 
Minimum Tolerances 

a a a 
Resistance TYPE WWI0) Tru-Mite resistors exceed MIL-R-93A 


Py aie ar 
10 ohms & up 


5 ohms & up 
lohm & up 
1500 ohms & up 
200 ohms & up 
65 ohms & up 


INTERNATIONAL 
aan RESISTANCE COMPANY 


CE RESISTORS. NO Dept. 235, 401 N. Broad St., 


R YOU THE SCOPE Philadelphia 8, Pa. 
SEND ME TECHNICAL 


LABLE FROM IRC. BULLETINS ON— 
A | | Deposited Carbons 
Molded Deposited Carbons 
Boron Carbons Molded Boron Carbons 
” ta ! | Wire Wound Precisions IRCAL Tru-Mites 


In Canada: eee 


QOGI OCR 


Licensee 


Qt eeseenlO, 


Again CTC comes up with an ad 
vancement for more secure, more effec 
tive electronic assemblies. It’s the new 
Perma-Torqg* constant tensioning de 
vice for tuning cores of standard CTC 
ceramic coil forms 

CTC’s Perma-Torg, a compression 
spring of heat treated beryllium copper, 
has very high resistance to fatigue and 
keeps coils tuned as set, under extreme 
shock and vibration, It allows for im 
mediate readjustment without removal 
or loosening of any mounting nut or 
locking spring. But most important of 
all Perma-Torg like all CTC com- 
ponents is qua'ity controlled 

CTC’s quality-control means you get 
consistent top quality components 
Each atep of production is checked, 
each component part even though 
already certified is checked again 
And finally CTC’s finished product is 
checked. That's why CTC can offer you 
a guaranteed electronic component 
standard or custom whose perform- 
ance you can depend upon 

CTC researchers and practical ex- 
perts are always available to help solve 
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your components problems. For sam- 
ples, specifications and prices write to 
Sales Engineering Dept., Cambridge 
Thermionic Corporation, 437 Concord 
Ave., Cambridge 38, Mass. On the West 
Coast contact E. V. Roberts, 5068 West 
Washington Blvd., Los Angeles 16 or 
988 Market St., San Francisco, Cal 


NEW PERMA-TORQ UNITS come completely 
factory assembled to mounting studs, eliminating 
the bother of assembling and adjusting separate 
locking aprings. CTC coil forms with Perma-Torq 
lensioning Device are designated PLST, PLS5 
PLS6 and PLS7, are completely interchangeable 
with the LST, LS5, LS6 and LS7 series, and are 
available at no increase in price 


*Patent pending 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


sore information? Use post card on lost page 
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1? 
TEST IT AND COMPARE! 
@ El-Menco’s Dur-Mica DM20 costs even 
less than our famous molded mica capacitors, 
@ Provides greater versatility wider applications, 
@ Tougher phenolic casing assures longer-life 
and greater stability through wide ranges in 
temperature, 
@ Parallel leads simplify application in transistor 
and sub-miniature electronic equipment including 
printed circuits for military and civilian use. 


For Extreme Miniaturization Use Our DMIS5 


DMI5 — Up to 510 mmf at 300 vDCw 
Up to 400 mmf at 500 vDCw 


Available in 125°C operating temperature. 
Minimum capacity tolerance available +'/,% 
or 0.5 mmf (whichever is greater) 


to meet modern 
miniature 
requirements 


For your special requirements — we are pleased to offer 
information and assistance. Write for free samples and 
catalog o.2 your firm's letterhead, 


THE ELECTRO MOTIVE MFG. CO., INC. 


WILLIMANTIC CONNECTICUT 
* molded mica * mica trimmer 
* tubular paper * ceramic 


Arco Electronics, Inc., 103 Lafayette $1., New York, N.Y. 
Evctusive Supplier To jobbers ond Dealers in the U.S. and Conode 


+ card last page 





Because of its outstanding dielectric 


strength and arc resistance, mineral- 
filled PLASKON Alkyd was selected by 
R.C.A. for television picture tube bases. 
Under a test potential of 12,000 volts, 
electrical leakage between the pins is so 
low as to be negligible. 


Rapid molding characteristics, plus 


excellent dimensional stability and 
electrical properties, are the reasons why 
mineral-filled PLASKON Alkyd con- 
tinues to be used by Standard Coil 
Products Co., Inc. for TV tuner seg- 
ments 


UT 
iti 


| 1a ia 
[. Ha 


bah 


This precision spring holder by 

Mason, Shaver & Rhoades is molded 
to extremely close tolerances, (as little 
as .0005’’) through the use of glass- 
reinforced PLASKON Alkyd. Only this 
material had sufficient strength in thin 
sections to meet their requirements, 
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problem with PLASKON® alkyd 


Here is another instance where PLASKON Alkyd was given a difficult .. . 
and highly specialized job to do, and succeeded with flying colors. General 
Electric needed a versatile, insulating materia! for separators between turns 
of carrier current line trap coils, and for nuts to bolt the line traps together. 

Glass-reinforceed PLASKON Alkyd Molding Compound was selected for 
both because it met all the specifications of physical and electrical endurance 
required. Alkyd has great resistance to arcing and leaking under high 
voltage, and when reinforced with glass, has extraordinary compressive, 
flexural and impact strength as well. It is self-extinguishing, has exceptional 
dimensional stability and is resistant to weathering. 

The demand by industry and the military for a plastic to meet exacting 
requirements and offer mass production economies has made PLASKON 
Alkyd an obvious essential in today’s specialized and highly advanced end- 
products. Have you investigated the unlimited possibilities of alkyd for your 
products? Why not call your local Plaskon man for complete information. 


For further information 
ee 
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| fiS{Oh « 


on PLASKON Plastics and Resins, 


Tad address BARRETT DIVISION, Allied Chemical & Dye Cor 
i ang poration, Dept. 15 K, 40 Ree 


tor St., N. Y. 6, N. Y. HAnover 2-7300 





LAMB DA again is the 


FIRST CHOICE 


of engineers who specify 


POWER SUPPLIES | 


Once again, Lambda Power Supplies have Stock units are available that can handle al- 
been rated in top position by engineers in most any electrical or mechanical situation. 
the electronics and allied industries. Where circumstances require, units also may 


he be modified quickly and inexpensively. 
Engineers know on the basis of their own 


experience as well as their observation in Se : for a copy of the com 
, orehensive Le 
other plants that Lambda Power Supplies F . ambda Catalog 
of Power Supplies for Labora- 
are precision equipment, dependable and 
. tory and Industry. If you 
built for heavy duty. 
: have a special power supply 


The Lambda catalog offers a greater variety problem, we will be glad to 
of power supply models than ever before. make recommendations. 


LAMBDA OPENS MOST MODERN 
PLANT...DEVOTED EXCLUSIVELY 
TO POWER SUPPLIES 


To meet the record demand for precision-engineered, factory-assembled power supplies, Lambda has 
constructed this new manufacturing plant at College Point, New York. The substantial increase in pro- 
duction capacity permits Lambda to ship models from stock under ordinary conditions; assures you of 
quick delivery. 


LAMBDA Electronics Co rp. 


FIRST in Preference + FIRST in Quality * FIRST in Sales 
11-11 31373 STREET, COLLEGE POINT 56, NEW YORK 
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TORKRITE 


. newly improved 


. and at lower prices. 


This fine internally threaded 
and embossed tubing is now 
made to fit 8/32, 10/32, 
1/4-28, 5/16-24, and 
5/16-28 cores. 


* * * 
INVESTIGATE 


this outstanding 


coil form! 


* * * 


*Reg. U. S. Pat. Off 
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CLEVELITE*® FOR EVERY USE 


It possesses excellent electrical insulation properties, has good ma- 
chinability, and is highly resistant to moisture 


Clevelite is structurally strong, very light and may be easily punched, 


machined or sawed . . . certain tough grades may be cold punched 
satisfactorily. 


Clevelite chemical properties are also exceptional 
by solvents and oils . . 
and salt solutions. 


. unaffected 
. resistant to normal strength basic acidic, 


Write for folder detailing the seven grades in which CLEVELITE is 
produced. 


Why pay more? For Good Quality .. . call CLEVELAND! 


THE 


CLEVELAND CONTAINER j" 


OMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES: 
CANCARD + DETROIT + MEMPHIS + PLYMOUTH, WIS. - OGDENSBURG WY. - IAMESBUNG. HJ - LOS ANGELES 


ABRASIVE DIVISION of CLEVELAND, OnIO 
Cleveland Centeiner Canada, Lid., Prescott and Terente, Ont 


Representatives: 
MEW YORK AREA: & 1. MURRAY, 604 CENTRAL AVE, EAST ORANGE, Hi 
WEW ENGLAND: & S. PETTIGREW & CO. 62 LA SALLE RO. WEST HARTFORD, CONN 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 MW. RAVENSWOOD AVE. CHICAGO 
WEST COAST: IRV. M. COCHRANE CO., 408 $. ALVARADO ST. LOS ANGELES 
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Culstanding 


NEW FEATURES 
e Simplified design 
e Improved damping 
e High input impedance 


e Continuous standardization 


New 1% -second 
4lectnonikK recorder 


follows fast-changing variables with split-second response 


Designed to meet the special data-recording re- 
quirements of experimental stations, laboratories, 
and research centers, the new '4-Second Pen Speed 
ElectroniK Recorder fills an important gap be- 
tween conventional large-chart recorders and 
oscillographic instruments. 


This new ElectroniK Recorder is the fastest large- 
chart instrument available today . . . the perfect 
solution for high-speed plotting of any function 
that can be reduced to a d-c millivolt signal. It 
offers the investigator extreme sensitivity, com- 
plete flexibility, laboratory precision . . . plus many 
new features the research man will appreciate: 


Easy range change—All components of the po- 


New design plug-in amplifier—has many times the 
power output of standard units . . . features high 
input impedance, easy accessibility, flexible gain 
control, and rugged construction. 

New pen and carriage designs — prevent pen clogging 
and paper tearing. Ball point pen easily removed. 
Transparent cartridge shows ink supply. 


New slidewire and contacts 
under high speed operation. 


Designed for long life 


Your nearby Honeywell sales engineer will be glad 
to discuss applications in your research work ... 
and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues 
Philadelphia 44, Pa.—in Canada, Toronto !/, 
Ontario. 


Minn BAP OLS 


@ REFERENCE DATA: 
Write for lastrument Data Sheet No. 10.0-21 
*“Ve-Second Pon Speed Electronik Recorder.” 


Honeywell 


tentiometer bridge are located on an interchange- 
BROWN ItNGTRUMENTS 


able bakelite card. 
* 
Fut We Coitiols. 


Want more information? Use post cord on last page 
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HIGH ATTENUATION ¢ CONTINUOUS DUTY ¢ HERMETICALLY SEALED 


SCREEN ROOM FILTERS 


FILTRON TYPE FSR-104 
600 VDC/250 VAC 
100 AMPS 
0.400 CYCLES 


100 


90 


100 KC 


a 
a 
z 
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JUST OFF THE PRESS— Write for your copy ary 
RADIO INTERFERENCE FILTER CATALOG 


This 20 page catalog contains valuable data on “s 
FILTRON RADIO INTERFERENCE FILTERS for | | 
SCREEN ROOMS, INDUCTION HEATING EQUIP. — 
MENT, DIATHERMY SETS, X-RAY UNITS and | 
other electrical interference-producing equip- 
ment. Included are illustrated installation rec- 
ommendations, essential information on 

applications, attenuation 

characteristics and me 

chanical dimensions . 

Your copy gladly sent free 

upon request 


Erp sods 


G. $. Marshall Co., Pasadena, Cai 


Redwood City, Cal 
4. Kent Thompson, Maple Heights, Ohio 


Myron P. Roebuck, Wright Field, 
Dayton, Ohie 


FILTRON TYPE FSR-502 
500 VAC/DC 
100 AMPS 
Frequency Range 1000 te 15,000 MC 


ATTENUATION CHARACTERISTICS 
FILTRON SCREEN ROOM FILTER ett 


MEASURED IN A 500 SYSTEM 
PER MIL-STD-220 


—A__4s— Ad 


FREQUENCY 1000 MC 


Screen room manufacturers specify and install FILTRON Screen Room Filters as 
standard equipment. 

FILTRON Screen Room Filters are used in the majority of industrial, government 
and military screen rooms, to meet the requirements of specification MIL-S-4957, 
and wherever critical RF measurements are required. 

FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp 
to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical 
information available. 

FILTRON RF Interference Filters are also specified in the latest types of Radar, 
Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic 


Systems, and numerous other “restricted” equipments. 


When you have an RF Interference Filter problem, consult FILTRON—the most 
dependable name in RF Interference Filters. 


SALES REPRESENTATIVES 


Stravss-Whitmore, Inc., Chicago, 1! 


S$. Sterling Company, Detroit, Mich 
R-O-R Associotes, Ltd, 


Holliday-Hathaway Co, 

af Canoon, Conn 
Toronto, Can York, N.Y 
Montreal, Can nN. Y 
Nod, 


Inc., Sales Offices 
Cambridge, Maw 
Great Neck, N.Y 
Binghamton, N. Y., 
Winston Salem, N.C 


, New 
, Rochester, 
Wood. Ridge, 


An inquiry on your Company letterhead will receive prompt attention 


CO., INC., FLUSHING, LONG ISLAND, NEW YORK 
PLANTS IN FLUSHING, NEW YORK, AND LOS ANGELES, CALIFORNIA 
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Navigation 


Ordnance 


PRECISION DIGITAL DELAY GENERATOR 


FOR GENERAL-PURPOSE LABORATORY USE 


Generates pulses accurately spaced in time with respect to an inter- 
nally generated reference pulse—range 0 to 100,000 microseconds 


Complete generality permits numerous and varied uses such as radar range 
calibration, target simulation, generation of secondary frequency standards, 
clapsed time measurements, phase measurements, etc. Fields of application 
include Radar, Navigation, Telemetry, Nuclear Studies, Computor Re- 
search, Geophysics, Ordnance, and any other fields in which timing ts 
Significant 

The ability to generate a specific delay at accurate variable repetition 
rates sets this instrument apart from any other pulse or delay generator 


in the field today. Write for full details. 
MODEL 743 
Pulses can be supplied under either pendently variable delayed pulses are 
. ete . - . . / . - , 
one-shot conditions or at variable repe available. Accuracy of both repetition 165th 166th _ Observed pulse as viewed 


tition rates. Both pulse delay and repe period and pulse delay are held to one ; : 
tition period can be established in incre- part in 10° by the thermostatically MARKER MARKER on a suitable synchroscope 


ments as small as | microsecond controlled crystal oscillator. The digital 

circuitry and the built-in self-checking 
The repetition period can also be exter features make continuous calibratior 
nally triggered, in which cause two inde unnecessary 


Kaiser Metra. FP rRopvuctTs, inc. 


BrmriserTrotu, PA. dncneeleteneetientdhenleeetadachetcheninsh 
, 
765th MARKER” 
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now 
» available 


NEW Consolidated Data Booklets 


for Raytheon Magnetrons, 
Klystrons and Special Tubes 


WRITE FOR YOUR COPIES 


These valuable free data booklets, which we 
will be glad to send you, list most of the prin 
cipal unclassified types manufactured. They 
give maximum ratings, typical operating 
values, frequency ranges, and power level 
Indispensable to every engineer's file 


Raytheon is the world’s largest producer of 
CW and pulse magnetrons, available in eithes 
fixed or tunable designs. A compact, efficient 
source of microwave power, magnetrons are 
being used in a growing number of applica 


tions 


Raytheon klystrons, which can be tuned me 
chanically or thermally, fit the widest range 
of requirements from 550 to 60,000 Me 


The special tubes include backward wave 
oscillators, square law tubes, storage tube 

and others. 

Write today for your data booklets—or tele- 
phone WAltham 5-5860. There is no obliga 
tion, of course 


Excellence in 


Electronics 


RAVTHEON MANUFACTURING 
COMPANY 


Microwave and Power Tube Operations, 


Section PT-27, Waltham 64, Mass. 


Raytheon makes: Magnetror 


Wave Oscillators, Traveling Wave Tube 


Tubes, Power Tubes, Receiving Tube 





THIS G-E DESIGNED SELECTO-CHART, KEY TO THE NEW APPLICATION APPROACH, COMPUTES EXACT VAC-U-SEL RECTIFIER STACK YOU NEED, 


NEW G-E APPLICATION APPROACH CUTS DESIGN TIME... 


The Exact Yac-o-SeZ Rectifier You Need 
Can Now Be Chosen in Minutes .. . On-the-spot 


This new application approach, recently 
developed by General Electric, assures 
Vac-u-Sel 


rectifier to meet your exact requirements 


you of getting the correct 
Now you are assured of getting the full 
advantage from the long life and out 
standing technical characteristics inher- 
ent in all the many sizes and types of 
Vac-u-Sel rectifiers. In addition, in prac- 
tically all cases, the sales engineer can 
give you the exact identification and 
price of your stack on the spot, without 
'the inconvenient delay involved in getting 


data from the factory. 


THIS NEW APPLICATION APPROACH 
brings top quality to your products by 
permitting complete and efficient utiliza- 
tion of the outstanding electrical charac- 
teristics, dependability, and predictable 
operation found in the many sizes, hous- 
ings, finishes, and ratings of Vac-u-Sel 
component rectifiers. 

FOR MORE INFORMATION on this new 
application approach, or the outstanding 
Vac-u-Sel line of rectifiers, contact your 
nearest G-E Apparatus Sales Office, or 
write Section 461-38, General Electric 
Co., Schenectady 5, N. Y. 


G-E SALES ENGINEERS are able to determine, 
on the spot, the exact Vac-u-Sel stack te suit 
y our particular application. 


*Reg. Trade-mark of General Electric Cou 


GENERAL @@ ELECTRIC 
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Here's an exciting new development 
in metallized ceramics! 


METALLIZED CERAMIC COATING 


NICU 


Here is Frenchtown’s revolutionary 
answer to a problem that has baf- 
fled industry for years . . . a satis- 
factory single metallic coating for 
refractory ceramic bodies which 
provides a surface for applying 
solders with melting points be- 
tween 275° and 1600°. 

NICOTE, 
ceramic bodies by high tempera- 


applied to refractory 


ture firing, in most applications 
requires no expensive preliminary 
processing such as buffing, electro- 
plating, or tinning to form a strong, 
firmly-adhering bond with either 


NICOLE totems 
NIGOIE 5, 
NIGOTE 
MICHIE 


funbtor: p other metallized ceramic parts to 


hard or soft solders. 


Whether the problem 
the fastening of a metal part or 


requires 


its surface, NICOTE offers distinct 


This idea starter is free for the 
asking . . . contains complete 
facts and details about NICOTE 

. Frenchtown’s new single 
metallic coating for use with 
both hard and soft solders. Ask 
for Bulletin 155. 


86 MUIRHEAD AVENUE 
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renchtown 


for use with both hard and soft solders! 


advantages over ordinary silver 

soft receptive coatings as well as 

molybdenum and tungsten hard 

solder coatings. It will withstand 

molten soft soldering indefinitely 
. it’s less costly to produce 


requires no expensive processing 


NICOTE’S mechanical bond to 


the refractory ceramic body ap- 
proximates ceramic strength, mak- 
ing it ideal for hermetic seals, high 
strength mechanical seals, and 
vacuum type applications. 

Like to know more about the 
amazing possibilities of NICOTE 
Metallized Ceramic 
your product? Bulletin 155 con- 


Coating for 


tains complete engineering details. 


Write for a free copy today. There’s 


no obligation, of course. 


PORCELAIN 
COMPANY 


TRENTON 9, NEW JERSEY 
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how can vacuum-melted metals help the 
electronics industry ? 


When a metal is melted and cast in a vacuum, the vacuum tube life and reliability. That’s because 
gaseous impurities are literally sucked out. The the vacuum-melting process degasses these 
result is an important improvement in many metals before they are placed in the tube 


critical properties : . . 
: Vacuum Metals Corporation, pioneer in devel 


For example, cathode nickel alloys, iron, and opment and leading producer of vacuum-melted 
alloys for metal-glass seals — are all produced to metals and alloys, can now offer you a wide range 
extremely close standards of composition and of metals for electrical or electronic applications 
uniformity. Soft magnetic alloys exhibit im If you would like to see how these remarkable new 
proved permeability, both initial and saturation. materials can fit into your own production, write 
Copper shows marked increase in purity and on your company letterhead, describing the appli 
soundness cation in which you are interested. Vacuum Metals 

Vacuum-melted components greatly increase Corporation, P.O. Box 977, Syracuse 1, New Y ork. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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The world’s foremost servo test equipment by 
PHE SOLARPTROWM ELECTROMICG GhOUWP LTD. 


Cables: Solartron, Thames Ditton Thames Ditton, Surrey, England. 


ELECTRONICS 





Original 
equipment 
for over 
seven years! 


Radio Receptor 
Selenium 
Rectifiers 


py...Deliver Top Performance in 
i Variac Motor Speed Controls 


Back in 1948, General Radio Co. of Cambridge, Mass. 
posed tough rectification problems to us involving their 
compact new Variac Motor Speed Controls. Working 
closely with their engineers then and since we have come up 
with the answers. As a result, Radio Receptor rectifiers 
have successfully been used in units rated at 1/15, 1/6 and 
1/3 hp for field and armature supplies. 


General Radio tells us that year after year for seven years 
the service record of these Radio Receptor rectifiers has 
proved they are worthy components of a fine product — 

One of General Radio's that they are long lived and really reliable in constant use in 


Variac Motor Speed Con- oo ee Te 
trols showing a typical many diversified applications. 


application of Radio 
Receptor Selenium Recti- You see, it pays to talk to Radio Receptor specialists 


fiers. Six RReo. units are : . si ; ; 
employed here when the circuit calls for rectifiers. We'll gladly offer practi- 
cal suggestions concerning your problem, too. Write us now! 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. Seg 


In Radio and Electronics Since 1922 
Sales Offices; 251 West 19th Street, New York 11, N. Y., WAtkins 4-3633 ¢ Factories in Brooklyn, N. Y. 


RADIO RECEPTOR PRODUCTS FOR INDUSTRY AND GOVERNMENT: SELENIUM RECTIFIERS * GERMANIUM AND SILICON DIODES 
THERMATRON DIELECTRIC HEATING GENERATORS AND PRESSES * COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 
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Sarcnswoth 


In Defense and Industry 


RESEARCH 


Applied Physics, Circuit 
Research, Solid State 
Physics, Low Temperature 
Physics. 


Transmitters and Re 
ceivers, Computers, 
Microwave Components, 
Pulse-Coding and Cir- 
cuitry. 


ELECTRON TUBES 


Photomultipliers, Storage 
Tubes, 
frared Tubes 


Image Tubes, In- 


MISSILE 


Guidance and Control 
System, Test Equipment. 
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Aarnswoth ans 


Aarcnswoth 


The name backed by more than 


a quarter century of 
development of television 
and the allied electronic arts. 
Pioneers in the production 

of special purpose tubes, 

in the guided missile field, 

in infrared, and many other 
electronic specialties. 


INFRARED VIEWER 


Lets you see in the dark! 


Another Farnsworth Achievement! 

A natural by-product of Farnsworth’s outstand- 
ing work in the field of infrared. . 

Using techniques originally developed for the 
military, this handy Viewer has proved 

equally useful in civilian life, wherever there is a 
need to see in the dark. 

Farnsworth — pioneer in television and electronics 
— is dedicated in this as in its other activities, 

to the extension of man’s vision beyond the 

range of sight. 


MOBILE PATROL 
SURVEILLANCE 


FILM PROCESSING 
INSPECTION 


MEDICAL BIOLOGICAL 
RESEARCH 


MILITARY 
LAND-SEA-AIR 
APPLICATIONS 


For more information on the Infrared Viewer and other 
outstanding Farnsworth achievements write Dept. V-105. 


FARNSWORTH ELECTRONICS COMPANY - FORT WAYNE, INDIANA 


4 division of International Telephone and Telegraph Corporation 


Want more information? Use post card on last page 7 





TRANSISTOR-RADIO! G.E.’s new 
All-Transistor Portable, Model 
675, made possible by H.F. tran- 
sistor developed by G.E. 


NOW—A FULL LINE OF G-E H.F. TRANSISTORS 
FOR ALL RADIO APPLICATIONS 


New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN 


HIS new line of G-E High 

Frequency PNP Transistors 
offers immediate benefits to elec- 
tronics manufacturers for use in 
RF and IF amplifier circuits. The 
new High designs, 
now in full production, were cre- 


I’requency 


ated specifically for use in radio 
circuits. The line provides mini- 
mum alpha cut-offs of 3 MC, 5 
MC and 7 MC—coupled with a 
6 ua maximum collector cut-off 
current. The result: all the high- 
gain and high-power advantages 
of other General Electric tran- 
sistors, plus operating ranges ex- 
tending from 3 to 15 MC depend- 


ing on the transistor selected. 


NOW IN COMMERCIAL RADIO CIRCUITS 
In the circuit above, the 2N136 
is used as a converter—its 5 MC 
minimum alpha cut-off assures 
stable oscillator performance and 
high conversion gain. The 2N137 
—with 7 MC minimum alpha cut- 
off—provides 33 db gain at 455 
KC. The high frequency 2N135 
offers a higher collector voltage 
rating for the second IF where it 
is needed. The 2N78 NPN tran- 
sistor—originally designed for 
computer and RF circuitry— 
proved ideal as a power detector 
and audio amplifier to drive a 


2N44 power output transistor 
with direct coupling. 

PRODUCTION QUANTITIES AVAILABLE 
General Electrie’s new high fre- 
quency line is in mass production 
now. Detailed characteristics and 
specifications of the G-E 2N135, 
2N136, and 
may be obtained upon request. 


2N137 transistors 


Your G-E Semiconductor specia!- 
ist and our factory application 
engineers have the answers to 
your transistor radio circuit 
questions. Call them in, or write: 
General Llectrie Co., Semicon- 
NX 4115, 
Electronics Park, Syracuse, N.Y. 


ductor Products, Section 


Progress /s Our Most /mportant Product 


GENERAL 


Want more information? Use post card on last page 
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New Mallory Cardboard 


Tubular Capacitors 


diel premium performance 


at no increase in cost 


Never before has quality like this been built into 
cardboard tubular electrolytics. At no increase in 
price, this new series developed by Mallory offers 
you a combination of features unique in this type 
of capacitor: 


Minimum size, high ripple current ratings, low RF 
impedance . . . obtained through use of genuine 
fabricated plate anodes. 


Long life, high stability temperature rating up to 
75°C... due to fabricated anode and etched cathode. 
Low leakage current. 


Low-resistance tab-to-lead wire connections . . . 
welding ends danger of intermittent or high resis- 
tance connection. 


Low moisture loss . . . cartridge is foil wrapped; wax 
impregnated cardboard tube is sealed with wax at 
both ends. 


High dielectric strength, exceeds U.L. requirements, 
due to improved low-moisture absorbent separators. 


Rugged, flexible leads . . . covered with plastic insu- 
lation rated for 105° C, have U.L. approval. 


‘The new series comes in single, dual, triple and 
quad sections, with leads all coming from one end 
or from opposite ends of the cartridge. A complete 
choice of voltage and capacity ratings is available. 


lor technical data, write or call Mallory today. A 
Mallory capacitor engineer will be glad to consult 
on your circuit requirements, to suggest possible 
cost-cutting simplifications based on Mallory’s 
long experience in all types of applications for 
electronic components. 


Parts distributors in all major cities stock Inside of the case is this foil-wrapped cartridge. Tabs are 


. welded to the leads, to prevent intermittent connections. 
Mallory standard components for your convenience. 


Serving Industry with These Products: 
Electromechanical—Resistors © Switches * Television Tuners * Vibrators 
Electrochemical Capacitors © Rectifiers © Mercury Batteries 


Metallurgical — Contacts © Special Metals and Ceramics © Welding Materials 


Want more information? Use post card on last page November, 1955 — ELECTRONICS 





> D.O.A.... At the risk of shovel- 
ing against the tide, we 
wonder if right now would be too 
manufacturers to pay 
more attention to the way their 
products work when they reach the 
ultimate consumer. 


sand 


soon for 


the stuff reaching the 
home, in particular, was skimped 
in design, left the production line 
even closer to the ragged edge, and 
proved to be dead-on-arrival at the 
final doorstep. And in this day of 
and houses, more 
salesmen than servicemen, the baby 
more at the 
tender mercy of its parents. Even 
if this were not so it would be dif- 
ficult for middlemen to fix what 
wasn’t there in the first place, and 
if they could fix it it wouldn’t stay 
fixed long. 


Some of 


deals discount 


than ever before is 


Now, we bought the idea of mass- 
production-to-reach-more-people at 
cribside, and still think it is the 
best basis for the American econ- 
omy. But just far can a 
good thing be carried? Certainly 
not to the point where merchandise 
fails to satisfy, even if it is cheap. 


how 


There should be more design 
margin with a con- 
science, More rugged assembly .. . 
and men with a conscience. More 
careful adjustment and men 


with a More critical 


and men 


CONSCIENCE 
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testing and men with a con- 
science, 

Or there will soon be more manu- 
facturing reputations marked dead- 


on-arrival. 


> LOCK AND KEY... If tech- 
nical manpower is the key to the 
future, then one of the locks that 
will open the door is represented 
by guided missiles. 

Important in itself, the guided 
missile program involves advances 
in just about every known applica- 
tion of electronics. Among these 
are remote control, navigation, 
telemetering and television. Then 
there are less conventional refine- 


LOOKING AHEAD ... 


W. W. MacDONALD, Editor 
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ments, already in use but currently 
And, what is more im- 
portant, an inkling of completely 
unconventional things to come 
gleaned from research in the upper 
atmosphere. 


classified. 


> COMPUTER CAROLS .. . With 
Christmas not far off, we are re- 
minded that last year at least two 
labs set up their computers to play 
yuletide melodies at employee par- 
ties. 

Don’t know just how it was done 
because informants want no 
publicity about 
electronic giants to do the work of 
a small boy. 


our 


how they set up 


Flashlight-battery-operated transistorized radios can eventually 
compete successfully in initial cost and operating cost with power- 
line-operated sets, and we don’t mean just portables 


Ultrasonic shaker-uppers are quietly being bought by doctors, 
may supersede diathermy for many therapeutic uses 


Long-playing phonograph records are not necessarily forever 
wedded to present speeds, could someday turn slower. Also, 
monogroove binaural disks using a vertical cut for one channel 
and a horizontal for the other are a commercial possibility 


The speed with which manufacturers push color-tv probably 
depends more than anything else upon the extent to which the 
public does or does not buy up monochrome stocks by Christmas 
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unched Cards 


UMMARY 


3. COMPONENT 
PREPARATION 
MACHINES 


@ CARO 
READER 


York 


CARRIERS—Leads of each component are 
held accurately in position by three-comb 
spring-loaded carrier 


Control 


Programmed single-station automatic assembly machine 


turns out completely soldered etched-wiring boards in batches of up to 20, 


as required for many types of military electronic production. Components 


are inserted at rate of 1,600 per hour as boards on pallets recirculate under 


single placement head 


ANUFACTURE of electronic 

subassemblies in  job-lot 
quantities of 10 to 50 is a common 
requirement in the 
complex military electronic 
tems. Use of wiring 
dip soldering in conjunction with 
a memory-controlled automatic as- 
sembly system provides the flexi- 
bility and changeover 
desirable for this type of produc- 
tion, along with a means for stock- 
piling production know-how stored 
in punched cards or other data 
storage mediums. Such data can 
then be used in time of emergency 


production of 
SVs 


etched and 


ease of 


122 


to produce electronic equipment 
with a minimum of delay in ma- 
chine setup and human operator 
training time. 

The Signal Corps automatic com 
ponent assembly system, as_ built 
by GE for job-lot electronic pro- 
duction, uses one operator to load 
etched and punched wiring boards 
into empty pallets at the pallet 
loader, two operators to feed com- 
ponents into the two component 
preparation machines and a fourth 
to supervise the entire operation at 
the monitor console. The cards re- 
quired for control can be prepared 


at any time beforehand by an op- 
erator familiar with a 
card puncher. 

The automatically 
supplies punched-card data for con- 


standard 


card reader 
trolling the component preparation 
machines. These 


load 
carriers, test the components, then 


prepare compo- 


nents, them into individual 
load the carriers into magazines 
The machine takes 
components from the carriers one 
by one and them in the 
etched wiring boards that circulate 
on pallets in batches through the 


mint hine 


assembly 


inserts 


~ 
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MAGAZINE—AIl components go through assembly machine in magazines like this, each holding 20 carriers. The one-wott resistors shown 
here in the carriers have leads already cut and formed, ready for insertion and clinching. Transfer head in placement machine removes 
o carrier for unloading, then puts empty carrier back in magazine 


Job-Lot Assembly System 


By GEORGE W. GAMBLE, CHARLES J. GODWIN 


When all components have been 
inserted, 
ically passes through the dip sold- 
and the final test 


each assembly automat- 


ering machine 
station 

All operations, from the initial 
preparation of the components to 
the final testing of 
equipment, are 


the completed 
automatic and are 
controlled by a central program set 
up by Remington Rand punched 
cards. The entire setup requires a 
floor area of only 30 by 40 feet. To 
change from one type of product 
to another, it is 


merely necessary 


to change the program cards and 
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| Blectric 
yrrneul i iversity 


idvanced Electront 
Ithaca, N. ¥ 


and FREDERICK S, FELDHEIM 
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the raw components being fed to 
the machines. 

The component placement rate of 
this system is 16,600 per hour on 
viring boards having a usable area 
of from 1 by 1 to 8 by 12 


inches. The number of component 


inches 
per assembly is limited only by the 


isable board area. Completed a 


emblies are soldered at the rate 
of 120 boards per hour and tested 


at the rate of 5 tests per second 


Operation of System 


Components as received from the 
into the two 


} 


ipplier are fed 


Center 


preparation machines 
Here the 
straightened and 


component 
by the operators leads 
are automatically 
formed, the components are placed 
in comb-like carriers 
tested and the 


loaded in magazines 


component 
and carriers are 
Kach maga 
zine holds 20 like components. Pre 
components are held in 
hold called 
for by the punched cards. A con 
then 
magazines to the placement head 
The batch concept of board and 
has 
this 


pared 


magazine areas until 


veyor system transports the 


component handling been 


adopted in the design of 





CARD PUNCHER—Keyboard of commercial model has been 
modified to punch binary members for programming the various 
machines of the Automatic Component Assembly System 


tem, Up to 20 boards on pallets 
are fed to the placement head of 
the 
along containing 
the The 
board and the placement head are 
proper po- 
sitions to place the first component 
the 


under 


component assembly machine, 


with magazines 
required components. 


then servoed to their 


board and 
the 
the 
this 
ponent, The exhausted magazine is 
then from the 
head, a fresh magazine is inserted 
the 


process 


in its position on 


clinch its leads board 
All boards 


ment 


pass under place 


head and receive com 


ejected placement 


and placement cycle repeats 
The until all 


components are placed on all boards 


continues 


in the batch, after which the batch 
is passed on to the dip soldering 
Boards 
through the placement cycles by a 


machine. are circulated 
conveyor system and two elevators 

Empty auto 
matically returned to the component 
preparation for 
Empty pallets likewise re- 
turned to the pallet loader. A wide 
variety of lead-mounted components 
can be handled, including resistors, 


magazines are 


machines reuse 


are 


capacitors, subminiature tubes and 
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resistor-capacitor couplates. 
Indicator lamps on the monitor 
console, which give warning of sys- 
failure, are illuminated only 
when a fault Indicator 
lamps connected purely with main- 
tenance, such as those used to assist 


tem 
occurs. 


in locating relay 


of system 
correct 
are located 
switched in 
Lamps 


operation 


only 


CARD READER—Minor modifications and addition of terminal 
boxes permitted use of standard reader, connected into control 
circuits of machines. Operator is loading pack of cards 


failures in event 


breakdown 
of 
elsewhere 


relay 


when 


or to check 


trees, 
and are 


needed. 


at the component prepara- 


tion machine are lighted to convey 
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command, otherwise remaining un- 
lit. Lamps on the final test machine 
come on only to indicate the nature 
of a defect in an assembled board. 
After test, the boards are stamped 
to signify acceptance or rejection, 
then discharged from the system at 
the unloading station. 


Component-Handling Methods 


Axial-lead 


retained 
in corrugated cardboard strips are 


components 


loaded in batches into the axial-lead 
component preparation machine. 
Here the leads are straightened and 
formed, then loaded into component 
carriers. The carriers in turn are 
passed through lead-trimming and 
test positions, then 
magazines. 
Radial-lead 


loaded into 


and multiple-lead 
components are fed manually one 
by one through straightening dies 
into the then passed 
through lead-trimming and test po- 
sitions the 


carriers, 
same as for axial-lead 
components. 

Each component preparation ma- 
chine has a 16-head indexing turn- 
table 44 inches in diameter, having 
a maximum indexing speed of 1,800 
indices per hour and a dwell time 
if 1.5 seconds 

To facilitate the entry of 
into the holes of the circuit 


leads 
board, 
all leads are trimmed after being 
loaded into the component carrier. 
This is done by a pair of rotating 
having teeth to fa 


cutters gear 


Axial-lead components are 
into vertical feed rack for 
and insertion in carrier 
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cilitate rotation from a common 
drive. After trimming, the cutting 
wheels are lowered to clear the 
leads so the component carrier can 
be indexed to the next position. 

The first four index positions of 
the turntable are for loading and 
lead-trimming. The next ten are 
for testing the components, as fol- 
lows: 5—small capacitor tests; 6 
resistor, diode forward resistance 
and inductor continuity 
7,8—spares; 9,10—transistor tests 
(not instrumented) ; 11—capacitor 
leakage tests and diode back re- 
sistance tests; 12—large capacitor 
test; 13—vacuum tube shorted-ele- 
ment test; 14—vacuum tube gas 
and heater tests. 

The leads of the component are 
contacted at the proper station by 
a contact assembly, the spring 
fingers of which have auto- 
matically switched to the 
grammed test equipment 
command of the 
reader. For resistor testing, only 
station is activated, whereas 
for vacuum-tube testing seven sta 


tests; 


been 

pro- 
under 
punched-card 


one 
tions are activated to furnish the 


filament 
voltages. 


necessary preheating and 
test 

After being tested, satisfactory 
components in carriers are indexed 
to station 15 where they are loaded 
into transport magazines. Rejected 
components are not picked up, but 
station 16 where 


are indexed to 


they are ejected from the carrier, 


LOADER—Multiple-lead components 
such as subminiature tubes are manu- 
ally loaded one by one 


and the empty carrier is indexed 
to the loading station for reuse. 

Emptied carrier magazines go to 
a transfer station where the empty 
carriers are taken out. A pneumatic 
actuator pushes down spring-loaded 
pins that engage the bushings in 
the first carrier to establish align- 
ment, then pushes open the carrier 
retaining springs. Other parts of 
the actuator then disengage the 
carrier from the magazine and 
deposit it in the nesting block on 
the turntable of a component prep- 
aration machine. 

As the carrier-unloading assem- 
bly goes back up, an _ indexing 
mechanism is acuated to step the 
magazine forward to the next un 
loading position, for removing an- 
other When an empty 
carrier, turret, is 
indexed unloading 
head, the unloading motion is dis- 
abled for that dwell period. When 
the magazine is empty, it is moved 
receiving newly 


carrier. 
already on the 
beneath the 


into position for 


loaded carriers. 


To place a loaded component 


carrier back in a magazine, the 
spring-loaded pin-and-collet assem 
bly of the 


downward and presses the spring 


transfer head travels 


loaded pins of the carrier nesting 
block out 
The carrier is then retained on the 
head 


the magazine on the upward stroke 


of the carrier bushings 


transfer and is loaded into 


Upon completion of the upward 





[COMPONENT | 


etiggh [PERO 
aleiven| catia 


DOWN | 
A ELEVATOR | 


(right) fits into center of elevator and conveyer euochisnlooy that: wacloceletes 
‘have been inserted one by one. Elevators alee previde required storage 
) different operating times 


troke the magazine is indexed on: elevators of the placement head control circuits. The board-holding 
position as the turret indexes for The component placement head i pallet is programmed in the 8-inch 
loading the next carrier positioned over the 12-inch dimen limension of the board, called the 

Upon completion of the magazine ion of the printed wiring board on X axis. The head and board are 
loading cycle, the magazine move vhat is termed the Y axis and may positioned at the beginning of the 


to the loaded magazine hold ele also be rotated through a maximun placement cycle for each batch of 


vator (not yet built) to await a of 157.5 degrees components 

tion by Pee sequence control Loaded magazines are inserted Component placement is achieved 
Magazines loaded with tested 1 the placement head at the Y=0_ by stripping a loaded carrier from 

components move from either comp position upon demand of the hea ts magazine and bringing the car- 

onent preparation machine into 

magazine hold elevators. If a 

magazine is in the program order 

of placement, as remembered by 

the magazine sequence’ control 

from punched card data, the hold 

elevator elevates the magazine and 

moves in directly to the storage 

elevator at the placement head. If 

the magazine is out of order be 

cause of longer component prepara 

tion time required by a magazine 

on the other preparation machine, 

the loaded magazine is held in the 

hold elevator until the sequence 

control passes the other magazine 

to the placement head, In this way 

loded magazines stored at the 

placement head are always in the 

program order of placement. 
The order of flow of magazines 

from which components have beer 

removed by the placement head has 

no significance, The order of flow 

becomes important after a mag 

azine is loaded and enters the hold 


126 November, 1955 — ELECTRONICS 





rier down to the board. The compo- 
nent leads are pushed through the 
board and grasped by a lead-anchor- 
ing mechanism while the carrier 
is moved from the compo- 
nent and returned to the magazine. 
The gripping jaws then draw the 
component leads down through the 
board and cut and the 


t component mechan- 


away 


bend leads 
Oo secure the 


The 


one 


ically, then in 


position, the 


magazine is 
dexed carrier 


next board is brought 
cycle 

Components can be placed within 
0.090 inch of other if 


However, 


ip and the 
repeated. 
each their 


size permits. mounting 


holes must be staggered for such 
placement. The maximum 


component which can 


close 
size be han- 
dled is 2.35 inches long, 2 inches 
high and 0.75 inch wide. The sys- 
tem will handle components having 
up to leads. All 
Components can be 


eight leads are 
placed in line. 
placed in angular positions of up to 
157.5 degrees in 22.5-degree steps. 

When all components in the batch 
have been placed, the unloaded 
magazine is 


back of the 


veyed to the 


ejected through the 


head frame and con 


unloaded magazine 


torage elevator 


Pallet-Circulating Conveyor 


Input information consisting of 


the number of component boards, 
the number of 
the 


mation is supplied by the punched- 


components per 


board and X-axis servo infor- 
card reader at the beginning of a 
new batch. 
then automatically 
bottom of the up 
pallet-circulating 


The board pallets are 
loaded into the 
elevator of the 
The 


elevator a 


conveyor. 


control indexes the up 


step at a time, filling all slides in 
the elevator. The pusher at the top 
of the elevator ejects the pallet onto 
the upper pallet drive and index 
mechanism 
When the fi 


active work station, itl 


st pallet reaches the 
slowed and 
topped, taper pins are pushed into 
the holes in the pallet, 


lock is 


which 


and an inter- 
closed to the 
allows 


component. 


head circuit 
the head to place a 
When the 


component 


head has 


placed a and is suf- 
ficiently clear of the board to allow 
pallet motion, a signal is given t 
the 


board 


retracts 
taper pil ind allow the 


the controller which 
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and the 
pallet is indexed into position. The 
pallet being driven away will be 
placed in the top of the down ele- 
vator and the elevator will index 
one step down and wait for the 
next pallet. As the pallet reaches 
the bottom on the down elevator 
it is 


to be driven away, next 


ejected into the lower pallet 
drive, as are all subsequent pallets 

When the number of 
pallets have entered the circulating 


desired 


system, the control transfers from 
load to cycle and pallets enter the 
up elevator from the lower pallet 
drive unit, operating on a demand 
signal from the head, 
true for the 


The same is 
down elevator. 


When the last pallet of any batch 
is ejected from under the head, the 
programming control stops the pal- 
let circulation until the X-axis po- 
sitioner been reset for the 
component. The system cir- 
culates pallets in this manner until 
the first pallet had all the 
components and has ap- 
peared at the bottom of the down 
elevator. The will then 
actuate the pusher on the bottom 
of this elevator to eject the pallets 
from the loop. When all the pallets 
in the batch have been ejected from 
the loop the control automatically 
new the next 


has 
next 


has 
placed 


control 


requests data for 
cycle. 

The loaded 
from the 


veyor 


pallets 

pallet 
the 
from 


are ejected 

circulating 
presolder 
which they are 
drawn on demand of the dip solder- 
ing machine 


cone- 
into storage 


elevator, 


At the dip soldering machine the 
boards are first passed over a flux 
ing spray of rosin and alcohol, then 
positioned over the solder pot. The 
solder ladle, immersed in the solder 
pot, is brought up to the board as 
the board is rotated into its solder 
suface. The board is vibrated while 
it is in the solder bath to clean it 
and bring solder into intimate con- 
tact with the joints. A 
relay controls immersion time 
then 
the solder bath and again vibrated 
excess while the 
still molten. A 
dwell period then permits the solder 


time-delay 
The 
rotated from 


board is AWAY 


to remove solder 
solder is short 


to solidify before the board is trans- 


ferred to the 
the final test 


storage elevator for 


station 


Final Testing 


Since all components are tested 
before assembly and the component 
transport interlocked to 
misalignment of 


system is 
prevent compo 
nents during their placement cycle, 
there 
which 
printed 


conditions 
failure of the 
assembly : (1) 


are only three 


could cause 
circuit 
going into 


component leads not 


their holes; (2) component lead 
not soldered; (3) 
out etched 


Two types of tests 


solder shorting 
wires on the board 
are used to 
determine 


ished 


acceptability of a fin 


circuit board: the shorts 
test, which measures an extremely 
low impedance between 
etched 


the continuity test, which measures 


any one 


wire and the others; and 


a low impedance between one lead 
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Pm EXTERNAL TRANSPORT 


of a through a solder 
joint, along the etched wire, and 
through the lead of another compo- 
nent soldered to the same etched 
wire. Thus, the first test detects 
shorted conductors. The second 
detects whether or not a lead has 
gone into a hole and if it has been 
soldered, but not the quality of the 
solder bond. A paper tape printer 
automatically records the number 
and type of failure on each board 
as the test is made. 


component 


Punched-Card Equipment 


The function of the card punch- 
ing machine is the transformation 
of all necessary system control data 
into punched-card coded form. The 
data consists primarily of five 
types: (1) complete specifications 
of the components to be prepared 
and assembled, including data on 
the various preassembly tests to 
be performed; (2) data to control 
the order of preparation and as- 
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sembly of each circuit element; 
(3) data specifying the number of 
printed circuit 
sembled in the particular batch; 
(4) data specifying the accurate 
location of each circuit element on 
the printed circuit board; (5) data 
specifying the tests to be per- 
formed on the completed circuit 
board assemblies. 

The card reader senses the re- 
corded data and transmits it in 
appropriate form to the various 
machines. 

A single stack of punched cards 
is made up for each board design. 
Each card contains program data 
for one or more of the individual 
stations within the system. 

The automatic component 
sembly system program has been 
carried out under Signal Corps 
Contract DA-36-039-sc-30250 as an 
industrial preparedness measure. 
The contract is between the Signal 
Corps Supply Agency, Philadelphia, 


boards to be as- 


as- 


MONITOR CONSOLE—Main lamps 
come on only to indicate malfunctions. 
Emergency button stops all machines 


Pa. and the General Electric Light 
Military Electronic Equipment De- 
partment, Utica, N. Y. The work 
has been carried out by the GE 
Advanced Electronics Center, Cor- 
nell University, Ithaca, N. Y., with 
some work being subcontracted to 
the GE Equipment Development 
Plant and the GE General Engi- 
neering Laboratory at Schenectady 
The project is being monitored for 
the Signal Corps by the Supply 
Agency at Philadelphia and by the 
Signal Corps Engineering Labora- 
tories at Ft Monmouth, N. J. 
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Temperature Indicator 


for Aircraft Engines 


UMMARY - 


Precision potentiometer type device in which the thermo- 


couple output is compared with a reference voltage gives precise temperature 


indication in aircraft jet engines. System accuracy is better than ©5 C 


By HAROLD KOLETSKY ‘” 


ET ENGINE use in military air- 
oJ craft has brought with it 
severe requirements in engine 
temperature instrumentation. 

To obtain maximum thrust from 
these engines and yet avoid dam- 
age to turbine buckets through 
overheating, requires precise indi- 
of operating temperatures 
extremes of flight 
environmental conditions. 

The temperature-indication sys- 
tem to be described was developed 
for the U.S. Air Force. 
the galvanometer 
ment for the 
haust-gas and turbine-inlet temper- 


cation 


under all and 


It replaces 
instru- 
of ex- 


type of 
measurement 


atures over the range of 200 C to 
1,200 C. 

The shown in 
Fig. 1. The principle used is simi- 
lar to that of the laboratory type 
potentiometer commonly em- 
ployed for high-precision tempera- 
measurements, in which the 
output of a thermocouple is meas- 
ured against an accurate reference 
voltage. A servo-driven self-bal- 
ancing bridge is utilized to provide 
automatic, continuous comparison 
of these voltages and their trans- 
lation into corresponding temper- 
ature indications. 

In applying this principle to air- 
craft use, there are four major de- 
sign problems. Foremost is the 
requirement for a precise d-c refer- 
ence voltage. A nonlinear poten- 
tiometer is required to produce 
linear rotation versus temperature, 


basic system is 


ture 
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Temperature indication system is used in Lockheed’s C-130-A Hercules. Gages 
measure turbine-inlet temperature of the plane’s four turbo-prop engines 


the nonlinear 
characteristics of the standard air- 
craft thermocouple. A null modu- 
lator capable of detecting d-c error 
signals as low as 40 
corresponding to a 


compensating for 


microvolts, 
temperature 
change of 1 C, and a cold-junction 
compensator are also needed. 

The problem of the thermocouple 
probe was not considered, since a 
requirement of the system is that 
it be designed for with the 
standard aircraft thermocouple. 


use 


D-C Reference Voltage 


To obtain an accurate d-c refer- 
ence voltage, the K-Volt Standard 
This unit, which 
plugs into a standard noval tube 
the amplifier 
employes three double-anode silicon 


was developed. 


socket on chassis, 


diodes which have been selected for 


their stability of characteristics 
time and with 


ambient temperature. 


with variations of 


These diodes are connected as 
shown in Fig. 2. 

Operation of the circuit can be 
understood by considering the dy- 
namie diode characteristics shown 


For 


diode, once the breakdown voltage 


in Fig. 3. any double-anode 
has been achieved, the dynamic re- 
sistance is of the order of 10 ohms. 
The device behaves like a voltage 
regulator. Regulators cas- 
caded to provide a voltage output 
that 
cent, for a 10-percent line-voltage 
variation, 


are 


it constant within + 0.05 per- 


The silicon junction diodes used 
in this application are of the low 
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MEASURING 
JUNC TION 


COLD JUNCTION 
COMPENSATOR 


FIG. 1—Basic temperature-indication 
system for jet-engine use 


REFERENCE 
VOLTAGES 


FIG, 2—Double-anode diode voltage- 
regulating circuit 


I 
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APPROX 
65Vv 


FIG, 3--Dynamic characteristics of ref 
erence diodes 
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FIG, 4—-Curves show output of voltage 
standard with variation of temperature. 
line voltage and frequency 


Zener voltage type. The most in- 
teresting property of these diodes 
is their behavior over wide ranges 
of ambient temperature (—65 C to 
+100 C). Temperature induced 
changes of their forward-conduc- 
tion characteristics are almost ex- 
actly equal and opposite to the 
changes of their reverse-conduc- 
tion characteristics. By combining 
two diodes into a double-anode 
diode, a reference-voltage device 
virtually independent of tempera- 
ture is achieved. 

Theoretical life of these units is 
in excess of 10,000 hours of oper- 
ation. Laboratory tests, including 
temperature cycling, for more than 
1,000 hours show stability of better 
than 0.1 percent. 

Stability of the voltage standard 
over the entire range of line volt- 
age, frequency and temperature 
variations encountered in aircraft 
service are shown in the curves of 
Fig. 4. 

For line-voltage variations from 
105 volts to 125 volts and tempera- 
ture variations from —55 C to +70 
C, the reference voltage is main- 
tained within 0.25 percent of rated 
output. However, this figure repre- 
sents the worst conditions that 
might arise from these variations. 
As seen from curves, voltage and 
temperature effects are random 
within the envelopes plotted. Under 
actual service conditions stability 
may be better than specified. 

A nonlinear potentiometer pro- 
duces linear shaft rotation by locat- 
ing taps on a linear potentiometer 
and loading it to produce the de- 
sired function. This technique 
brings with it the added feature of 
making each loaded potentiometer 
equal in resistance within +0.05 
percent. This provides for com- 
plete interchangeability of indica- 
tors. 


Temperature 


Temperature compensation of 
the thermocouple cold junction is 
accomplished by using a pair of re- 
sistors, one sensitive, the other 
stable to temperature change. The 
stable element provides an essenti- 
ally constant current to the other 
resistor. Thus the voltage across 
the temperature-sensitive resistor 
is determined by its temperature 
coefficient of resistance which has 


been selected for close similarity 
to the output-versus-temperature 
curve of the thermocouple. 

In this case an iron-nickel alloy 
was chosen for the temperature- 
sensitive resistor and a _nickel- 
chromium alloy for the tempera- 
ture-stable resistor. Both compen- 
sating resistors are wound on the 
same bobbin, with the cold-junction 
thermocouple embedded under the 
wire that is compensating it. 

Throughout the system precau- 
tions are taken to insure against 
the presence of secondary thermo- 
junctions. At the amplifier input, 
thermocouple leads are brought to 
terminal studs made of the respec- 
tive thermocouple materials. With- 
in the amplifier the compensating 
resistors, along with all thermo- 
couple junctions and the voltage 
standard, are housed in a hermetic- 
ally sealed, silicon-oil thermal sink, 
which maintains all components at 
the same temperature. 


Complete System 


The schematic of the complete 
system is shown in Fig. 5. Note 
that the potentials of the thermo- 
couple measuring circuit, the cold 
junction and the cold-junction com- 
pensator are in series with the volt- 
ages developed across the zero-ad- 
justment potentiometer and _ the 
rebalance potentiometer. 

In calibrating the system, the re- 
sultant of cold junction and cold- 
junction compensator voltages is 
cancelled out by the zero adjust- 
ment. Accordingly, balance is 
achieved when the voltage across 
the rebalance potentiometer equals 
that of the thermocouple measur- 
ing junction. 

Any change in the temperature 
of the measurement junction will 
unbalance the system, producing a 
corresponding d-c error. signal. 
This error signal is applied to the 
input of the signal modulator and 
is converted into a 400-cycle a-c 
signal which is amplified to actuate 
the servo-motor. The rebalance 
potentiometer is then driven to a 
new balance position corresponding 
to the new temperature of the 
thermocouple measurement junc- 
tion. 

The input to the amplifier is 
through a transformer. This is 
necessitated by the requirement 
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that operation of the system be un- 
disturbed with either of the 
thermocouple leads_ shorted _ to 
ground. Since the system is re- 
quired to be sensitive to changes in 
temperature of 1 C, (which repre- 
sents a d-c error signal of only 40 
microvolts, the chopper has been 
selected primarily for low-noise 
operation with 400-cycle excitation 
A full-wave configuration of chop- 
per and input transformer 
to achieve maximum gain. 

The amplifier consists of three 
stages of voltage amplification and 
employs a low-noise input tube, a 
6072, which is a_ ruggedized 
version of the 12AY7. Because of 
the high gain developed, precau- 
tions are taken to eliminate ground 
loops by bringing all grounds to a 
single chassis connection at the in- 
put grid. 

In keeping with the require- 
ments of aircraft service, the sys- 
tem is designed to provide a full- 
scale response of only 5 seconds. 
To assure system stability along 
with high-speed response, velocity 
feedback is used in the form of 
a bridge which utilizes the induced 
emf of the running servo-motor 


is used 


THERMOCOUPLE 
PROBE 


Tr 


INDICATOR 


Amplifier with cover removed to show 
tubes and adjustments 


to provide a damping signal for the 
amplifier. This bridge consists of 
two resistors, the servo motor and 
an inductor having a Q identical to 
that of the motor. Resistors and 
inductor have been selected so 
that the ratio of motor impedance 
at stall to that of the inductor is 
duplicated by the resistors, thus 
making the damping circuit opera- 
tive only while the motor is 
running. 

Because of the self-balancing 
bridge design employed, no current 


THERMAL SINK 


is drawn through the thermocouple 
leads at null. Consequently, the re- 
sistance of the wires them 
selves need not be held to any speci- 


lead 


fied low value, as is the case with 


galvanometer-type gages 
The performance and accuracy of 
affected by 


up to 


the system are not 


thermocouple lead resistance 
200 ohms A considerable weight 
saving can usually be effected by 
the reduction of the thermocouple 
lead wire to a much lighter gage 

The indicator is helium filled and 
hermetically sealed in keeping with 
moisture-proofing practices for 
military equipment. To prevent 
ambiguity during engine shut down 
or at preflight inspection under 
subzero conditions, the indicator 
includes a pointer stop which pre- 
vents downscale travel below the 
low end of the scale. Design of this 
stop is such that the servo-motor is 
stalled to prevent unnecessary gear 
action and wear. 

In both laboratory and aircraft 
evaluation tests the accuracy of the 
system has been found to be at 
least +5 C (or 0.5 percent of scale 
range) over 1,000 hours of operat- 
ing service, 
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FIG. 5—System schematic shows temperature-indication system. Phase discriminator operates without B-+- supply, eliminating need for 
a high current rectifier and bulky filter capacitor 
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FIG. 1—-Grounded-base blocking os 
cillator (A) provides output pulse (B) of 
3.5 psec duration 


UMMARY 


FIG. 2—-Grounded-emitter oscillator (A) 
output pulse width (B and C) can be 
varied by changing value of C and R 


FIG. 3—Blocking oscillator (A) 
grounded-collector arrangement 


using 
pro- 


duces flat-topped pulse (B) 


Transistor Pulse Generators 


Five pulse-forming circuits using germanium and silicon 


transistors have pulse rise times as fast as 0.1 microsecond at repetition fre- 


eJquencies to 50,000 pps. Pulse widths are variable 0.4 to 9 microseconds 


ISSILE telemetering and super- 
M sonic aircraft require rugged 
compact components. The five tran- 
sistor circuits described here meet 
these requirements and provide a 
wide choice of pulse characteristics. 

The grounded-base blocking-oscil- 
lator circuit is given in Figure 1A. 
Feedback has been added from col- 
emitter. This circuit 
CK junction tran- 
sistor and a PCA 111-4 pulse trans- 
former. For oscillation to occur, 
the voltage at the collector must be 
stepped down to drive the lower 
impedance emitter. The pulse dura- 
tion using this transformer should 
be 4 psec. 

The pulse-repetition 


lector to 


799 


(oe 


employs a 


frequency 
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may be varied from 60 to 50,000 
varying R and C. At fre 
quencies above 50,000 cps there is 
jitter in the output. 
0.01 pf and R 


prf is 


cps by 


considerable 
By letting C 
10,000 
mately 


ohms the 
12,500 cps. 

The rise time of the voltage pulse 
measured at the collector is approx- 


approx1- 


imately 0.5 usec and the pulse dura- 
tion is 3.5 psec. By using different 
values of C the pulse width may be 
varied slightly. The amplitude of 
the collector pulse is +17 volts. The 
waveform of the collector pulse is 
shown in Fig, 1B. 

A 47-ohm resistor was placed in 
series with the transformer wind- 


ing to give an indication of the 


peak current drawn during the con- 
duction period, The amplitude of 
the peak current is approximately 
50 ma, This circuit op- 
erated excess of 
1,000 


has been 
continuously in 
hours without any degrda- 
tion in performance 

Another cir- 


cuit tested is shown in Figure 2A. 


blocking-oscillator 


This circuit is a grounded-emitter 
configuration with the feedback 
from the collector to base. 

The prf may be varied by chang- 
ing C, R or the bias-supply voltage 
to the base. With C 0.01 pf and 
R 10,000 ohms the prf is 2,000 
cps. The collector pulse is given in 
Fig. 2B and Fig. 2C. Care should 
be taken in the selection of C since 
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FIG. 4—Oscillator circuit (A) triggered 
by 2.0 volt pulse provides a 0.5 usec 
output (B) 


FIG. 5—Pulse-forming network (A) 
gives an output pulse (B) of 0.55 usec 
with a rise time of 0.1 usec 


By WILLIAM S. ECKESS, JOE E. DEAVENPORT 


and KENNETH |. SHERMAN 


Emerson Electric Mfg. Co 
St. Louts, Missour 


it has a considerable effect on the 
pulse width 


With C 


was 9.0 psec. 


0.01 wf the pulse width 

When the value of C 
was decreased to 0.001 yf, the pulse 
width 5.0 
The wide variation in pulse width 


was decreased to psec, 
is due to the low base-to-emitter re- 
The time measured 
at the collector was about 0.8 psec 
for both pulse widths. 


sistance. rise 
The ampli- 
tude of the collector voltage pulse 
was 20 volts. 

The grounded-collector blocking 
oscillator in Fig. 3A uses the emit 
ter-to-base circuit for the required 
feedback. For this circuit to oscil- 
late, the fed back to the 
base must be larger than the emitter 
voltage. The polarity of the trans- 
former is such that the 
driven negative as the 
potential decreases. The 
used to clip the overshoot. 

The rise time of the emitter pulse, 
shown in Fig. 3B, approxi- 


voltage 


base is 
emitter 
diode is 
was 
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mately 0.5 usec and the pulse width 
equal to 0.005 
pf and R equal to 50,000 ohms. Pulse 


was 7.5 psec for C 
width is again a function of capac- 


itance. An extremely flat-topped 
pulse is obtained from the emitter 
of this circuit. 


equal 


Pulse amplitude is 
the 
values of R and C given, prf is 3,- 
600 eps. 

The 


uses an 


to supply voltage. For 


Fig. 4A 
junction 
PCA 111-4 pulse 
a triggered block- 
ing-oscillator circuit. This transis 


shown in 
RD2521A, npn 


circuit 
transistor and a 
transformer in 


tor has a rated f,, of 2.5 me 
pared to the rated f,, of 0.8 me for 
the CK722. The f., is the frequency 
at which the a of the transistor is 


com 


3-db lower than the low-frequency 
a. Pulse width should be in the 
neighborhood of 0.4 usec. 

Since no bias has been supplied 
to the emitter-to-base diode this cir- 
cuit cannot run free. When a posi- 
tive pulse the 


is applied to base, 


for 
The 


diode is biased properly 


action to 


the 


transistor occur. 


positive trigger voltage required to 


start blocking action is approx- 
imately 2.0 volts. 

Figure 4B gives the waveforms 
the collector of this 
circuit. width of the 


lector pulse was measured to be 0.5 


measured at 
Pulse col- 
psec with a rise time of 0.2 usec. 
The amplitude of the collector pulse 
is 17 volts. Current pulse measured 
at point A is volts in 
amplitude which that a 
peak current of 50 ma flows through 
the circuit during conduction, 


2.5 


about 
indicates 


Pulse-Forming Circuit 


The pulse-forming circuit, shown 
in Fig. 5A, X-15 
medium-power transistor 
and a Technitrol 
D delay line. 

Initially, the pulse-forming net- 
work is charged to a positive volt 
the voltage. When 
the transistor conducts, the line is 


employs an 
silicon 
Type 


Eng. Corp 


age by supply 
discharged through the output re 
sistor generating a negative pulse 
having a duration of twice the delay 
The ampli- 
the 


line 1s 


time of the delay line 


tude of one-half 
the 


terminated in the characteristic im 


the pulse is 
supply voltage if 
pedance of the pulse-forming net- 
work 

An X-15 transistor has been used 
higher collector 


because it has a 


voltage rating than most transis- 
Other 
have been tested in this circuit with 
The 


delay of 


tors types of transistors 


delay line used 


0.3 


good results 
and a 
1,000 


ohms. The response of this line is 


has a psec 


characteristic impedance of 
about 2.2 me for 3-db attenuation 

The the 
base of the transistor was generated 
by the 
oscillator 


input pulse applied to 
blocking 
earlier. The 
prf of 2,000 
+8 volts, rise 


vrounded-base 
discussed 
input trigger has a 
cps, an amplitude of 
time of 0.5 psec with a pulse dura 
tion of 3.5 psec. 
Figure 5B is a reproduction of 
the output pulse generated by this 
circuit, This pulse has a rise time 
of 0.1 psec and a width of 0.55 psec 
with an amplitude of approximately 
22 volts. Rise time is determined by 
which the transistor 
starts to conduct and the 


teristics of the delay line 


the speed at 


charac- 





Helicopter Measures 


By HELMUT BRUECKMANN 


Kngineering Laboratories 
New Jersey 


Signai Corps 
Fort Monmouth, 


HE SPACE radiation pattern of 
do large antenna is usually meas- 
ured by constructing a scale model 
of small enough size and testing 
this model on an antenna pattern 
range. 

The better solution is to measure 
the space pattern directly by means 
of an aircraft. Aircraft pattern 
measurements have seldom been 
made in the past. They have a 
reputation of being costly, unre- 
liable or inaccurate. 

Delicate measuring equipment 
was operated under cramped space 
conditions in a strongly vibrating 
aircraft. The limitations of the air- 
craft and of the pilot in maneuver- 
ing it were not properly taken into 
account. The method for position- 
ing of the aircraft 
necessitated a long flying time. 
Finally, the problem of the ref- 
erence or illuminating antenna was 
not always solved satisfactorily. 


was slow and 


Recent tests resulting in success- 
ful pattern measurements of a large 
antenna have shown that accuracy 


can be improved and cost reduced. 


Improved Method 


The instrumentation 
shown in Fig. 1. Both 
and vertical polarization 
can be measured. 
tained 
the center of a dipole antenna sus- 
pended from an aircraft by means 
of a nylon string. A c-w signal of 
constant intensity is transmitted, 
at the test frequency. 

Depending upon the kind of 
polarization desired, the dipole is 


used is 
horizontal) 
patterns 
A small, self-con- 


signal-source is located in 


134 


arranged either in a horizontal posi- 
tion, as shown in Fig. 1, or in a 
vertical position. For vertical polar- 
ization, the wind sock is replaced by 
a weight of small wind drag. This 
permits large separation between 
the signal source and aircraft. 

Orientation of the dipole axis, 
which is the direction of minimum 
radiation, is in the direction of the 
aircraft. Therefore, the effect of 
the body of the aircraft on the pat- 
tern of the dipole is negligible. 

A slow-flying light aircraft with 
a ceiling altitude of about 10,000 
feet is required. The aircraft ac- 
tually used was the Army type H19 
helicopter. It is assigned to fly in 
circles of radii about 
the antenna at set altitudes, as il- 
lustrated in Fig. 2. The altitude is 
held for the duration of 
each The radius of each 
circle is also held constant. For this 
markers are laid 
out on the circle. The pilot is also 
aided by information given to him 
through voice communication equip- 
ment from the ground, Any devia- 
tion from the prescribed radius is 
determined for in 
the evaluation so that it does not af- 
fect the accuracy of the pattern. 

The signa) transmitted from the 
aircraft is received on the ground 
by means of the antenna under test, 
and a highly stable and selective re- 
strength is recorded 
continuously versus elapsed time 
with a fast moving recorder. The 


prescribed 


constant 


circle. 


purpose ground 


and accounted 


ceiver. Its 


Tracking device of Rawin set used in 
radiation pattern measurements 


time scale is linear and the signal 
strength scale is logarithmic ex- 
tending over a range of about 40 db. 

The reference level is calibrated 
in terms of receiver input voltage 
every time the gain is changed by 
means of a signal generator. The 
signal recorder is equipped with an 
events marker. 


Tracking 


Special tracking equipment is 
positioned on the ground close to 
the antenna under test. It auto- 
matically records the azimuth and 
elevation angle of the aircraft 
by means of a position recorder. 
This tracking equipment prints the 
angles as numbers every 6 seconds 
on tape. The angles are accurate to 
0.01 deg. Each time the position 
recorder prints, it closes a circuit 
which operates the events marker 
attached to the signal recorder. This 
permits exact coordination between 
signal and position recording. 

The increase in range with alti- 
tude resulting from the prescribed 
flying path and the variations in 
range due to deviations of the air- 
craft from the prescribed flying 
path are taken into account. Signal 
strength is corrected prior to trans- 
ferring it onto the pattern plot or 
onto a contour map. These correc- 
tions, however, are usually small 
enough to be neglected. If the 
actual range deviates as much as 
20 percent from the assumed range, 
for example, this deviation amounts 
to an error in signal strength of 
only 1.6 db. The actual range R is 
computed from the measured alti- 
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ntenna Patterns 


UMMARY 


Space radiation patterns of large and complex antennas are 


measured by using a helicopter towing a small self-contained signal source 


and dipole antenna attached to a windsock. 


hours flying time is accurate within 20 percent 


tude H above ground level and ele- 
vation angle w by means of 


R i 1) 


j 


sin y 


In measurements of horizontal 
polarization the dipole is always 
essentially at a right angle to the 
radius of the antenna and therefore 
no corrections accounting for the 
dipole pattern necessary. In 
measurements of vertical polariza- 
tion, however, corrections account- 
ing for the difference of the dipole 
pattern (which is a sin @ function) 
and the pattern of an 
radiator have to be made. 


are 


isot ropic 


These dipole correction patterns 
can usually be neglected if eleva- 
tion angles below 33 degrees only, 
corresponding to an error smaller 
than 20 percent, are considered. If 
higher angles are considered, these 
corrections can be determined 
easily since the angle @ between the 
dipole axis and the direction to the 
antenna under test equals (90 — ) 
deg and the 
known. 


elevation angle w is 

For measuring the radiation at 
high elevation angles, above 45 deg, 
a somewhat different flight path is 
indicated. It is usually sufficient to 
measure the radiation at these high 
elevation the principal 
The procedure outlined 


angles in 
plane only 
in Fig. 3 then applies, in the case 
of horizontal polarization. The cor- 
responding flight path for vertical 
polarization would be a horizontal 
line in the principal plane. 

The airborne signal source con- 
sists of a battery-operated crystal- 
controlled transmitter of about 0.1- 
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watt output Its circuit dia- 
gram is shown in Fig. 4. It is en- 
cased in an aluminum shell. 

The shell consists of two halves 
insulated from other by a 
teflon ring and connected to opposite 
ends of the amplifier tank coil as 
shown in the photograph. All 
components are designed to with- 
stand shocks of 30 g. 

A 5-foot length of wire is con- 


power. 


each 


FIG. 1 
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FIG. 2—Flight path of aircraft for radia- 
tion-pattern measurement at elevation 
angles below about 45 degrees 


Pattern plotted in less than 3 


nected to each of the halves of the 
shell, thus providing for an antenna 
of 10 feet fed in the center. A metal 
ball or double-cone is attached to 
each end of the wire. 

For measuring vertical polariza- 
tion, the antenna is suspended at 
the end of 150 feet 
ting line, preferably nylon string. 
The lower end of the dipole is at- 
tached to an 18-lb metal ball, the 


of nonconduc- 


Instrumentation for antenna radiation-pattern measurements 
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FIG. 3—Alircraft flight path for radiation 
pattern measurement at elevation angles 
above about 45 degrees 
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Exploded view of airborne signal source used for radiation pattern 
measurements of both vertical and horizontal polarization 


upper end to a light-weight metal 
ball. The metal ball at the lower end 
keeps the dipole as nearly vertical 
as possible and increases the effec- 
tive height of the dipole. The metal 
ball at the other end is added to 
balance the antenna electrically to 
provide for a well-defined reference. 

For measuring horizontal polar- 
ization the weight is replaced by a 
light-weight ball and a wind sock, 
The wind sock is of conical shape 
made of nylon cloth and is similar 
to the ones commonly used for in- 
dicating wind direction at airfields. 

The wind sock is 27 inches in 
diameter at the inlet, 6-feet long 
and tapered down toward the end 
to a diameter of 6 inches. Its precise 
diameter and length were deter- 
mined from the requirement that it 
exert a wind drag of 40 lb at an 
air velocity of 70 miles per hour. 

The metal balls in the 
horizontal polarization are utilized 
mainly to make retuning of the 
transmitter unnecessary when 
switching polarization. 

The tracking equipment consists 
of Rawin set AN/GMD-1A. This 
set is normally used for tracking 
meteorological balloons equipped 
with radiosonde. It operates at a 
frequency near 1,600 me. 


case of 


Sources of Error 


The error in signal strength 
caused by a deviation of the angle 
between the dipole axis and the 
direction to the antenna from 90 
degrees is less than 20 percent or 
1.6 db if the deviation is smaller 
than 33 degrees (since cos 88 deg 

1/1,2). This kind of error may 
occur during measurement of 
horizontal polarization if strong 
winds prevail because of the large 
drift angle. It can be neglected for 
most practical purposes if the wind 
velocity is Jess than 55 percent of 
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the velocity of the aircraft rela- 
tive to the air, assuming the air- 
craft flies a circle about the an- 
tenna (since sin 33 deg = 0.55). 
Under wind conditions of 20 miles 
per hour or less and an aircraft 
velocity of 70 mph, no serious errors 
of this kind can possibly occur. 

The specified drag of 40 lb ex- 
erted by the wind sock in the case 
of horizontal polarization, to- 
gether with the weight of the trans- 
mitter of 6 lb, result in an angle 
of the front half of the dipole 
against the horizontal of less than 
10 degrees, This angle is tolerable 
the resulting unwanted 
component is then more 
than 22 db lower than the desired 
horizontal component. 


because 


vertical 


In the case of vertical polariza- 
tion, the wind drag of the metal 
ball at the lower dipole end and that 
of the signal source cause a certain 
deviation of the upper dipole half 
from the vertical. Since the total 
wind drag is less than 4 lb at a 
speed of 70 mph compared to a total 
weight of 24 lb this deviation is less 
than 10 degrees. This corresponds to 
a horizontally polarized component 
more than 20 db down from the 
vertically polarized component. 

The deviation of the actual range 
from the prescribed range is likely 
to decrease percentagewise with in- 
creasing distance under otherwise 
similar conditions. It is desirable, 
therefore, to make the range as 
large as is compatible with height 
limitations of the aircraft and 
tolerable signal-to-noise ratio, The 
so-called Fresnel-zone condition re- 
quires the range to be greater than 
2D*/x, where D is the lateral dimen- 
sion of the antenna under test and 
A the wavelength. A range of 2 to 
3 miles appears to be in order. 

It can be shown that the error 
dw in measuring » and the resulting 
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FIG. 4—Battery-operated crystal-controlled transmitter is 
used as airborne signal source 


error AR in computing R from Eq. 
1 are related for small elevation 
angles by 

‘e 77 We w 
If, for example, » 4.8 deg cor- 
responding to R/H 12, and Ay = 
1 deg or 1/57 radian, then AR/R 
is 21 percent, corresponding to an 
error in field strength of 1.6 db. 


Height Variation 


The effect of an error in measur- 
ing or adjusting the height of the 
aircraft is greatest at low elevation 
angles, as can be seen from Eq. 1. 
At an elevation angle of 4.8 degrees, 
for example, an error in H of 1 foot 
corresponds to an error of 12 feet 
in range. Assuming an actual height 
of 1,330 feet corresponding to a 
radius of the path flown of 3 miles, 
an error of 60 feet in height causes 
an error in range of 5 percent, 
equivalent to an error in field 
strength of 0.4 db. This is about 
the maximum error from this 
source favorable conditions. 

Approximately six circles, each 
flown at a different altitude, corre- 
sponding to the elevation angles 5, 
10, 17, 25, 35 and 45 degrees, for 
example, are usually sufficient to 
check the actual pattern against 
the theoretical pattern, It takes an 
aircraft flying 70 miles per hour 11 
to 16 minutes to complete one circle 
of from 2 to 3 miles radius, re- 
spectively. This amounts to a total 
flying time, including ascend and 
descend, of about 3 hours for a com- 
plete pattern of one polarization 
component. 

The author thanks W. Todd of 
Evans Signal Laboratory, the 
numerous personnel at Coles Signal 
Laboratory involved in this de- 
velopment, the helicopter crew and 
the crew operating the tracking 
equipment for their contributions. 
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Rear view of r-f oscillator and regulator 


Front view showing adjustments through openings 


Spectrometer Regulator 
Stabilizes R-F 


UMMARY Constancy of radio-frequency voltage amplitude for linear 


accelerator used in r-f mass spectrometers must be held to 0.01 percent over 


a wide frequency range. An electrometer tube technique can be employed 


that insures pure waveform from 2 to 6 me, Output voltage of 125 volts peak 


r-f drives a 250-44f capacitive load 


By WALTER DONNER 


Chief Project Engineer 
Beckman Instruments, Ine 
Fullerton, Calif 


OR SEPARATING charged particles 
| a function of their mass-to- 
charge-ratio (m/e a mass spec- 
trometer may be used. In con- 
ventional instruments positively 
charged ions are formed by bom- 
bardment with an electron beam in 
an ion chamber to which the sample 
gas has been admitted. The par- 
ticles are then accelerated, colli- 
mated and allowed to pass through 
a magnetic field at right angles to 
their trajectories. The ion trajec- 
tories will be bent into an are. 

With a given accelerating voltage 
and magnetic field, ion trajectories 
will be a function of mass. By plac- 
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Engineer makes final adjustment to leak detector that uses mass spectrometer 
technique of determining minuscule amounts of gas 





ing a collector plate behind a resolv- 
ing slit at a suitable location, only a 
particular mass wi!l be collected. 


R-F Spectrometer 


Another method of separating 
masses utilizes a linear accelerator 
instead of a magnetic field for mass 
separation. As shown in Fig. 1, ions 
are formed by electron bombard- 
ment within an ion chamber and 
accelerated by a voltage V. The 
particles then pass successive gaps 
upon which an r-f voltage is applied. 

If the particles arrive at the first 
gap at the proper time of the r-f 
cycle and if they are traveling at 
the proper velocity so that they can 
just traverse the gap in a half-cycle 
of r-f, they will be accelerated and 
will gain the energy of the r-f. The 
velocity v of a particle of charge e 
1s 


v = (2eV/m)*? 


so it is seen that for a given fre- 
quency and gap length only a par- 
ticular mass can traverse the gap 
and pick up the maximum energy. 
A greater separation in mass can be 
resolved by utilizing more gaps in 
cascade, each gap being successively 
longer by the increase in velocity 
predicted by the system, 

Once the particles are separated 
in kinetic energy by the r-f analyzer, 
a pair of deflection plates can serve 
as a kinetic energy selector. The 
amount of inversely 
proportional to the kinetic energy, 
the particle paths being independent 
of mass in an electrostatic field. If 


deflection is 


ELECTRON 
CURRENT 


R-F 
ANALYZER 


FOCUSING 
ELEMENTS 


the particles are injected at an 
angle of 45 deg into the electro- 
static field, a first order focusing is 
achieved (Fig. 2). For a parallel 
beam, the ratio of beam widths at 
the top of the parabolas with re- 
spect to the entrant width is Ah’/2d, 
where 2A4/ is the entrant beam 
width and d is the distance between 
the deflecting plates. 


Oscillator Design 


voltage of 125 volts 
peak r-f is required on the accelera- 
tor. Since the accelerating struc- 
ture within its case looks like 250 
ppf, it is necessary to use a capaci- 
tive voltage divider across the oscil- 
lator tank to vary frequency over a 
range of 3 to 1. It is desirable to 
vary the capacitance of the LC tank 
in changing frequency since this 
produces a linear mass scan if a 
linear capacitance change is used. 


An output 


A variable air capacitor with a 
maximum-to-minimum capacitance 
of 25 to 1 was selected for tuning. 
With the capacitive load of the tube 
lumped on the tank through a 10- 
to-1 capacitive divider shown in 
Fig. 3, a frequency range of 3 to 1 
is obtained (capacitance range of 
9 to 1). 

To produce 125-volt signal at the 
tube requires a 1,250-volt signal 
across the tank, owing to the capaci- 
tive divider. This is achieved using 
a Lampkin oscillator circuit with a 
coil whose Q is over 350. An effec- 
tive step-up transformer is thus 
produced, requiring less than 300 


KINETIC ENERGY 
SELECTOR 


FIG. 1-—-Six-gap i-{ accelerator mass spectrometer 
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volts and voltages. 
Since no power is required from the 
oscillator, a pair of 5763 tubes is 
sufficient for opera- 
tion, the output voltage being pro- 


plate screen 


conservative 


portional to the g,. 

The screen voltage is used as the 
variable element for maintaining 
the amplitude constant as the fre- 
quency is varied. The screen voltage 
change for change in frequency is 


: inversely proportional to the Q of 


the tuned circuit as a function of 
frequency. The frequency range 
used is from 2 to 6 mc. 


R-F Regulator 


The problem of measuring the r-f 
amplitude to 0.01 percent is indeed 
difficult. No diode rectifier is free 
enough from variable contact poten- 
tials to make a 125-volt measure- 
ment to 12.5-mv accuracy. Ger- 
manium diodes, although having 
less contact potential, are tempera- 
ture sensitive and therefore also 
useless. 

An electrometer tube circuit 
shown in Fig. 4 provides a reason- 
able way to achieve the measure- 
ment. A type CK5886 tube was se- 
lected because the large grid-to- 
cathode spacing allows the applica- 
tion of 120 volts bias on the tube. 
The stage is used as a plate detec- 
tor, the r-f signal being applied at 
the grid on top of a 120-volt bias 
voltage. 

The tube conducts for only a 
small portion of the r-f cycle and 
the filtered d-c plate voltage is a 


FORCE+-eE 


PARTICLE PATHS 
~OF EQUAL ENERG 


Charged particle paths 
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function of the r-f amplitude. Plate 
and screen voltage are operated at 
10 volts with respect to cathode to 
reduce grid current and ion 
The bias stability can be kept 
to better than 2 mv a day, a factor 
of 10 the 12.5 mv 
bias stability required for the sys- 


cur- 
rents. 


below required 


tem 


The plate load is returned to 
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FIG. 3—Oscillator with regulator 
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FIG. 4—Radio-frequency detector (A) 
and operating characteristics (B) 
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ground potential to reduce d-c 
variations and the grid and cathode 
are both common to a well-regulated 

250 volt supply. To stay within 
peak plate current ratings on the 
CK5886, a 15-megohm plate load is 
used. Since this represents the grid 
resistor of the following 6J6 stage, 
the second stage shown in Fig. 5 
must also be designed with low 
plate voltage to reduce grid current. 
A 6J6 was selected since it can op- 
erate with low plate voltages and 
still have a for the 
application. 


suitable bias 

The loop gain required can be 
computed on the basis of the num- 
ber of stages used and an arbitrary 
figure of +12 percent variation in 
gain per stage. For 0.01-percent 
stability, half the difference be- 
tween the extreme values of 1/AB 
corresponding to the +36-percent 
variation of A about A, for three 
stages must be 0.0001 or less. There- 
fore 


| l l 
0.006 : 
saci AB ‘es ras ) 


AB = 4,130 where AB is the loop gain 


For commercial equipment this 
value is arbitrarily multiplied by 10 
to give a good safety factor. With 
three stages, the second stage must 
be a differential amplifier for the 
loop to maintain correct phase rela- 
tionship so that an increase in r-f 
amplitude will decrease screen volt- 
age and so that a good voltage gain 
at d-c achieved without 
cathode degeneration. 


can be 


The third stage is used as a shunt 
regulator with its cathode grounded. 
A large variation in plate current 


R-F REGULATOR 


OSCILLATOR 


Assembled circuits showing detector, r-f regulator and oscillator 


will therefore not upset the bias 
characteristics. Phase-compensating 
networks have been added to pre- 
vent oscillation and yet maintain 
response of the amplifier to several 
hundred cycles, 

The performance of the r-f regu- 
lator is good, maintaining ampli- 
tude stability to 0.001 percent as 
the frequency varies from 2 to 6 me. 
The long term stability is 0.01 per- 
cent. Since the linear accelerator is 
in a sense an r-f voltmeter, the final 
energy being equal to V, + “vk, it 
makes an excellent means of check- 
ing the amplitude stability of the 
r-f applied to its plates. 


Argon Check 


For example, if an argon sample 
is admitted to the spectrometer, 
peaks will occur at masses 40, 38 
and 36, corresponding to the argon 
isotopes. The the peak 
heights of the isotopes is known to 
better than 0.01 percent and since 
the peak the r-f ac- 
celerator instrument are also a func- 
tion of the amplitude stablity of the 
r-f, a good check on the operation 
of the regulator can be 
function of frequency. 


ratio of 


heights on 


made as a 

In making measurements of an 
r-f voltage of variable frequency to 
0.01 percent, it is necessary that 
the detector be with as 
short a the 
analyzer, inductance of 


mounted 
lead as possible to 
the 


even a short piece of wire combined 


since 


with the capacitance of the analyzer 
forms a resonant circuit at several 
hundred Thus, the 
will be a 


megacycles. 
transfer characteristic 


function of frequency. 





Matrixing and Encoding 


UMMARY 


Single encoded composite video signal appears at the output 


terminals of unit that combines color television signals under the NTSC 


system and feeds tv transmitter without distortion of any signal element 


Bignal at output of matrix and encoder unit in response to color-bar generator 


signal input 


HE NTSC system of color tele- 
T vision transmission specifies 
that a composite video signal shall 
contain in separable form: a lumi 
nance signal which can be utilized 
by existing monochrome receivers to 
give a normal black and white pic- 
ture and a two-component chromi- 
nance signal, which together with 
the 
complete color information 


luminance signal, conveys the 

Each of these signals is normally 
composed of a linear combination of 
the gamma-corrected red, green and 
blue signal outputs of a color cam- 
era, slide 
generator. Since the luminance and 


scanner or color-bar 
two components of the chrominance 
signal must be transmitted over a 
common 
these signals must be distinguished 
from one another. The chrominance 
signal is superimposed as a modu- 


communication channel, 
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lation on a subcarrier signal. The 
individual chrominance components 
are in turn disinguishable because 
their respective subcarrier signals 
are in phase quadrature. 

The 


mitted at periodic intervals to pro 


subearrier must be trans- 
vide the reference against which the 
the 


compared. 


chrominance signal 
Modulation is 


modu- 


phase of 
may be 
accomplished in a balanced 
lator to secure the advantages of a 
disappearance of the subcarrier in 
the absence of color. To minimize 
luminance and 
and 


the components of the chrominance 


crosstalk between 


chrominance signals between 


bandwidth limiting is re- 
the 


before 


signals 


quired of chrominance com- 


ponents modulation. 

The unit to be described accepts 
as inputs a blanking signal, a syne 
signal, a subcarrier signal, a burst- 


key signal and the red, green and 
The unit per- 
forms the necessary operations of 
bandwidth 


blue color signals. 
matrixing, modulation, 
limiting, subcarrier 
nal insertion and addition of blank- 


reference-sig- 


ing and sync signals. 


Operational Stability 


Feedback is used in all amplifier 
stages of this matrix and encoder 
unit to assure stability of gain and 
linearity of operation. In the modu- 
lator stages feedback is not easily 
achieved. Here the problem of sta- 
met by operating 
a high 


these 
level. The 
blanking, 

through 
that 
amplitude of 


bility is 
stages at signal 


drive signals, syne and 
are amplified and passed 
limiting This 
the and 


these signals, as they appear at the 


stages. insures 


waveform 


output, are insensitive to amplitude 
and waveshape at the inputs 


NTSC Specifications 


The NTSC specifications, that are 
relevant in the present discussion 
are given in Table I, Eq. 1 through 
1. The symbols R, G and B repre- 
the gamma-cor- 
rected amplitudes of the signals fur- 
nished by the red, green and blue 
cameras and maximum 
amplitude of unity. The symbol Y 
represents the luminance signal, 
while J and Q represent the ampli- 
tudes of the two quadrature sub- 
carrier voltages that convey color 
information. Finally, the symbol FZ 
represents the total video signal. 

In the absence of color, / Q 
0, the subcarrier amplitude is re- 
quired to be zero. This feature re- 
quires that the modulators operate 


sent respectively 


have a 
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Color for Telecasting 


By T. TAUB, and J. RABINOWITZ, D. SCHACHER, M. STAR 


The City College of New York Tel-Instrument Company 
New York, N. ¥Y Carlstadt, N. J 


FIG. 1—Subcarrier signal for each of FIG. 2—-A composite video siqnal from one horizontal sync pulse to the next. The solid 
the colors listed in the color-bar chart line represents the luminance signal 
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FIG. 3—Block diagram of the matrix and encoder unit. All amplifier stages employ feedback to assure stability of gain 
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as balanced modulators and hence 
furnish zero output in the absence 
of modulation. A pure luminance 
signal results when the Rk, G and B 
camera signals are of equal ampli- 
tude. Note in the derived relation- 
ships in Table I, Eq. 5 through Eq. 
8 that] = Q=OwhenRkR =G = B. 

The Y signal bandwidth is limited 
only by channel space allotted, while, 
as noted in Table I, the J and Q 
signals are restricted to bandwidths 
of 1.8 me and 0.5 me respectively. 

The color-bar signal chart of 
Table II specifies the amplitudes of 
camera signals that give rise to 
maximum amplitude of the color 
signals listed in the column labeled 
signal. The subcarrier phase is 
specified with respect to the phase 
of the reference burst whose phase 
is arbitrarily specified to be 180 
deg. The information in the last two 
columns of the chart is also given 
as a Sinor diagram in Fig. 1. 

In Fig. 2 the appearance of the 
video signal on a line 
that is, from one horizontal! 
sync pulse to the next is shown. 
The solid line represents the lumi- 
nance signal which serves as the 
pedestal upon which the subcarrier 
signal is superimposed. The dotted 
lines represent the peak positive 
and negative excursions of the sub- 
carrier signal, The reference phase 
burst is nominally eight cycles in 
duration and sits on the back porch 
of the horizontal blanking pulse, 
For convenience, black level has 
been set arbitrarily at zero. The 
small separation between blanking 
level and black level is referred to 
as set-up 


composite 


basis 


Matrixer and Encoder 


Kach of the camera input signals 
is fed directly to the Y-matrix as 
shown in Fig. 3. The Y-matrix, 
composed purely of resistors, pro- 
vides at its output a linear combina- 
tion of the R, G and B signal, which 
is proportional to the signal Y as 
given in Table I. From Eq. 5 and 6 
note that it is possible to form 
I and Q signals in a matrix, the in- 
put signals to which are the R, G 
and B signals, Such an arrangement 
would require the use of two invert- 
ing amplifiers to provide the signals 
—G and —B, 

These inverting amplifiers would 
then be required to have a high de- 
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gree of gain stability and freedom 
from distortion. The gain stability 
is needed to assure accuracy in the 
matrixing. Freedom from distortion 
is required so that J Q 0 when 
R= G = B. If either of the invert- 
ing amplifiers produces some har- 
monic components of the input sig- 
nals, these harmonic components 
will constitute a residual in the J 
and Q channels when, in principle, 
no chrominance signal should be 
present. Thus the J and Q signals 
are formed on the basis of the al- 
ternative formulations given by 
Eq. 7 and 8. Now only the Y signal 
need be inverted. 

The Q signal from the Q-matrix 
is passed through a bandwidth- 
limiting filter and then into the Q 
amplifier. The signal is amplified 
and converted finally into the sym- 
metrical signal required for the 
push-pull operation of the Q modu- 


QO AXIS 
(BURST)1 7 
“ 


FIG. 4-——Burst signal generated by 
simultaneous unbalance of the ] and Q 
modulators 


lator. The J signal from the /-ma- 
trix is treated in an_ identical 
fashion with the single exception 
that the J signal passes additionally 
through a length of delay cable. 
This delay is required because the 
delay in the Q filter is appreciably 
larger than the delay through the 
/ filter. The NTSC specifications re- 
quire that all components that con- 
tribute to the final video signal must 
be delayed by an equal amount to 
a tolerance of 
quirement also accounts for the de- 
lay introduced into the sync, blank- 
ing and burst-key channels. 

In addition to the / and Q video 
signals, which are fed to their re- 
spective modulators, modu- 
lator also receives a push-pull 3.58- 
me subcarrier signal. This 
carrier signal, provided by a color 
syne generator, is amplified and 
limited in a two-stage tuned ampli- 
fier so its amplitude at the modu- 


0.05 psec. This re- 


each 


sub- 


Table I—NTSC Specifications Rel- 
evant to Matrixing and Encoding 
Unit and Derived Relations 


NTSC SPECIFICATIONS 
(i) & = Y +([QS8in (ot + 33°) 
+ | Cos (at 
) Y = 0.30R + 0.596 + 0.11B 
) I= 0.27(B Y) + 0.74R — Y) 
) 0 = 04118 — Y) + 0.48(R Y) 


+ 33°)) 


@ 
G 
(4 


DERIVED 


(5) I = 0.599R — 0.2773G — 0.3217B 
(6) Q = 0.2138 — 0.5251G + 0.3121B 
(7) 1 = 1AT2R + 1.4496 — 2.925Y 
(8) O = 0.480R + 0.4108 — 0.890Y 


Q-Channel Bandwidth 
Ce 
At 400 ke less than 2-db down 


At 500 ke less than 6-db down 
At 600 ke at least 6-db down 


/-Channel Bandwidth 
———_—_—_—_—_—_——— 


At 1.3 me less than 2-db down 
At 3.6 me at least 20-db down 


lators is independent of variations 
at the subcarrier input jack. The 
subcarrier is applied directly to the 
I] modulator and phase shifted by 
90 deg before application to the Q 
modulator. 

The output of each modulator is 
a balanced, a-m signal. The ampli- 
tude in one case is proportional to 
the J signal; the amplitude in the 
other case is proportional to the Q 
signal. The two outputs are added 
in a common plate load. Since the 
two outputs are in quadrature, the 
resultant signal is one that is modu- 
lated in both amplitude and phase. 
The indicates the relative 
amounts of J and Q while the 
amplitude, (J’ Q’)* is related to 
the amount of chrominance signal. 
For a purely black and white scene 
there would be no output from the 


phase 


and a signal would ap- 
the luminance channel. 


modulator 
pear only in 

Owing to the slight but inevitable 
nonlinearity of operation of the 
modulators, second and higher har- 
monics of the subcarrier are gener- 
ated, which eliminated. 
For this the modulated 
subcarrier is passed through a low- 
pass filter. The frequency response 
from the plates of the modulators 
to the composite video output jack 
is uniform to within 1 db up to 5 
me and negligible at 7.16 me (2 
subearrier) and thereafter. 

The color burst constitutes the 
phase reference for the chromi- 


must be 


purpose, 
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Table [I—Color 


SIGNAL 
R 
RG 
Yellow) 
: 
GB 
Cyan) 
B 
BR 
Magenta) 
RGB 
(White) 


(G — Y)|9% 
‘G Y = 0) 
Color Burst 

-(B Y) 
(R —Y = 0) 

-Q 
(I = 0) 
i 


5944 


2683 


nance signal. The NTSC specifica- 
tions require that on a sinor dia- 
gram on which the phase of the 
burst is 180 deg, that the phase of 
a pure Q signal shall be 33 deg 
while the phase of a pure J signal 
shall be (33 deg + 90 deg) 123 
deg. These phase relations are indi- 
cated in Fig. 4. A color burst of 
proper phase can be generated by 
unbalancing the I 
and Q modulators so that the rela- 
tive the modulator 
outputs are related by the equation 


simultaneously 


amplitudes of 


Burst)/ 


tan 33 deg 
(Burst )Q 


The burst-key pulse is furnished by 
a color sync generator and has a 
duration of nominally eight cycles 
of the subcarrier signal. This color 
pulse is passed through an imped- 
ance-matching cathode follower into 
a delay cable and then through a 
shaping amplifier. The signal then 
proceeds through a gain-and-phase- 
control amplifier. This amplifier pro- 
vides two burst-pulse outputs and 
has provision inde- 
pendently the amplitudes 
and overall amplitudes of the burst- 


for adjusting 


relative 


pulse outputs. The burst pulses are 
then injected into the J and Q ampli- 
fiers through a pair of buffer ampli- 
fiers. 
Syne signals 
passed through shaping amplifiers 
to make them independent of the 
amplitudes, then mixed 


and blanking are 


input to- 
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Bar Signal Chart 


SUBCARRIER 
Amplitude Phase 


0.635 103 
0.447 167 


0.593 240 
0.635 283 


0.447 M47 
0.593 


0 


4265 
5848 
1805 


4513 


20 


8429 4135 


7289 4265 


0.6629 6629 5848 


l 4607 4865 


l 2683 4313 


gether and added to the Y signal. 
This composite Y signal is delayed, 
further amplified and added to the 
chrominance signal. This forms a 
composite video signal that is de- 
livered to the output jack through 
an output amplifier. This output 
amplifier is adjustable in gain, has 
excellent linearity and will furnish 
a 1.4-volt peak-to-peak signal across 
a 75-ohm load. The output imped- 
ance is 75 ohms. 

Synchronous clamping circuits 
are employed at the input to the 
output amplifier and at the video 
inputs to the modulators. 


Video Amplifiers 


results in 
from use of 


Long-time stability 


large measure nega- 








tive feedback in all video ampli- 
fiers. With the exception of the 
output stage all are of the form 
shown in Fig. 5A. The merits of 
this stage with respect to stability 
and linearity are apparent through 
a comparison of the character 
this stage with a 
stage of video amplifi- 
as shown in Fig. 5B. The 
stage nominal 
gain, A 9,2, and an upper 3-db 
frequency, f, = (2rR,C,)“, C, being 
the total capacitive loading of the 
stage. The cathode compensated 
stage of Fig. 5A when adjusted so 
that R,C, R/C, has a gain and 
3-db frequency given respectively by 


istics of con- 
ventional 
cation 


conventional has a 


gmitr’ 
L+gm li 


L+gmRe 


2nrh,‘( 


® and fs. (9) 
Note from Eq. 9 that in both cases 
the gain-bandwidth product is the 
same, Af, Aso 

If R,’ in the cathode compensated 
amplifier is selected to be R,’ = kR, 
and R, is selected so g,,R k l, 
then, from Eq. 9, the gain and 
bandwidth of the compensated stage 
will individually be equal to the 
gain and bandwidth of the conven- 
tional stage. In the conventional 
stage a given percentage variation 
in g,, Will produce an equal percent- 
age variation in gain. In the com- 
pensated stage the frac- 
tional change AA in gain result- 


however 


change 
transconductance is 


ing from a fractional 


AGm/GOm in 
given by 


l Adm 


=~ (10) 


This result follows from the gain 


. 5—Cathode-compensated amplifier stage (A) and conventional stage (B) 





expression in Eq. 9. The principal 
source of gain instability in a video 
amplifier is the variation of g,, re- 
sulting from tube aging. Equation 
10 indicates that the modification of 
a conventional amplifier in accord- 
ance with the procedure given above 
will preserve gain and bandwidth 
and reduce gain drift by the factor 
k. 

Another advantage of the use of 
cathode compensation is a reduc- 
tion of the nonlinearity of the 
amplifier. In a conventional ampli- 
fier nonlinearity of operation results 
essentially from the fact that the 
transconductance is a function of 
tube current and that, as a conse- 
quence, the amplifier gain varies 
over the range of the signal excur- 
sion, 

Reduction of distortion may also 
be seen from the following con- 
siderations. Suppose that a peak-to- 
peak output signal # is required. In 
a conventional amplifier the tube 
must swing through a current range 
Al such that R, Al = E. In the com- 
pensated amplifier, since R,’ kR, 
the tube is only required to swing 
through a current range A//k and 


OUTPUT 


INPUT 


6B6x7 


Kexi,000 


FIG. 6——Composite video output ampli- 
fier circuit 


~150V 


hence througn a correspondingly 
smaller range of transconductance. 

The output amplifier is of the 
type developed by Peterson and Sin- 
clair and is illustrated in Fig. 6. 
Tube V, serves as a phase inverter 
to provide push-pull signals to the 
grids of V,. In the quiescent condi- 
tion the currents through V., and 
V., are equal and the load current 
is zero. A signal excursion at the 
grids of V, causes a current change, 
say AJ, in V,, and a current change 

Al in V.». The difference current 
2Al flows through the load, Thus, 
the output tubes operate effectively 
in push-pull with a consequent re- 
duction in harmonic distor- 
tion. At the same time the circuit 
provides the convenience of a single 
ended output. 


even 


Shaper Amplifiers 


Shaper amplifiers are used in this 
unit to standardize certain signals: 
blanking; sync; and the burst-key 
signal. The shaper chain shown in 
Fig. 7 is typical. Composite blank- 
ing is fed to the triode section of 
the 6U8 tube whose output is suffi- 
cient to drive the pentode section 
from clamp to beyond cutoff. The 
positive peaks of the output of the 
pentode are clean, free of overshoots 
and yet sharply rising owing to the 
rapidity with which the tube was 
driven to cutoff. The final stage of 
this chain, V,, is driven from zero 
bias to beyond cutoff, Direct 
pling to the grid of this stage insures 
that no overshoots will be generated 
due to grid-current charging of 
coupling capacitors. The output of 
this stage is clean on both ends, in- 
dependent of the amplitude of the 


cou- 


+ 250V 


OUTPUT 


~~ L 


V> 
© |6AH6 [ee 10K 


K* x! 000 


FIG. 7—Composite blanking is fed to the grid of V; of the shaper-amplifier chain 


144 


input blanking signal and suitable 
for mixing into the luminance chan- 
nel, 
accomplished by varying the screen 
voltage of V, which the 
plate-current swing given 
grid-voltage swing. 


Gain control of the signal is 


controls 


for a 


The balanced modulator provides 
an output subcarrier signal whose 
amplitude is proportional to the 
video input signal and is zero when 
the video signal is zero. The basic 
modulator circuit is shown in Fig. 8. 

If the two tubes are operating 
identically, and if the input signals 
are perfectly balanced, there will be 
zero output in the common plate 
load. If, due to asymmetries of cir- 
cuit components or tubes or unbal- 
ance of subcarrier signals, output is 
obtained for zero video input, con- 
trol R, may be adjusted to give zero 
output, If an unbalance exists that 
results in a video signal appearing 
at the output the video gains of the 
two sides may be equalized by ad- 
justing R,. 

Varying the bias on grid 1 affects 
sharply the total current, 
Grid 3 controls the partition of this 
current between plate and screen. 
For a given voltage swing on grid 3 
the plate-current swing will be 
greater if the total space current is 
greater and smaller if the space 
current is smaller. Hence R,, which 
controls the grid-1 biases, may be 


space 


used to control the subcarrier out- 
put of each side. Changing the bias 
on grid 1 also changes the video 
gain of the tube and this appears as 
a secondary effect. 

Adjusting R, varies the amount 
of cathode degeneration of the 
video gain of each side and there- 


FIG. 8—Basic balanced modulator 
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fore acts as a video balance. How- 
ever, it also affects the net grid-1 
and therefore has the 
ondary effect of influencing the sub- 
carrier balance. 


bias sec- 


Synchronous Clamping 


A modulator must provide zero 
subcarrier output during the blank- 
ing interval of its input. 
Hence, during this blanking inter- 
val the two first grids of a modu- 
lator must return to the same volt- 
age level. However, the chroma am- 
plifiers coupled and the 
absolute voltage level at the modu- 
will be a 


video 


are a-c 
lator grids individually 
function of the chrominance-signal 
duty cycle. 
Provision is therefore required 
for resetting both modulator grids 
to some common reference voltage 
during the blanking interval. The 
problem may not be solved through 
the use of d-c coupled amplifiers, 
since the R, G and B camera-input 
signals are a-c coupled. An _ ex- 
amination of Eq. 7 and & in Table | 
shows that the / and Q signals may 
make 
excursions with respect to the zero 


either positive or negative 
voltage blanking level and therefore 
not 


The synchronous clamp- 


conventional d-c restoration is 
suitable, 
ing circuit of Fig. 9 provides a satis- 
factory system of d-c restoration. 
During the unblanked portion of 
the the held 
conducting by developed 
During 
the blanking interval, pulses are ap- 
plied to the diodes that force them 
into conduction and thereby connect 
the modulator grid through the con- 
ducting diodes and 


line, diodes are non- 
voltages 


across capacitors C, and C,,. 


resistors R to 
the reference voltage. 

If the two clamp signals are alike 
(but there 
will be no net clamp signal appear- 
ing at the modulator grid. Any dif- 
ference in rise and fall times be- 
tween the pulses will result in spikes 
appearing at the modulator grid. 
Any difference in shape of pulse 
tops will appear as signal at the 
modulator grid. Significant dif- 
ferences in pulse amplitude are 


opposite in polarity) 


tolerable. 

To obtain pulses as nearly alike 
as possible, a special pulse trans- 
former has been designed having a 
pair of bifilar-wound output wind- 


ings. Two other windings in the 


ELECTRONICS — November, 1955 


MODULATOR 


FIG. 9—Synchronous-clamp circuit 


transformer used in a conven- 
tional 
lator circuit. The synchronizing sig- 
the 


from 


are 
synchronized blocking-oscil- 


nal for blocking oscillator is 


obtained composite syne, 
which has been suitably delayed to 
match the delays in the chrominance 


The block- 


has 


and luminance channels. 
timing 
adjusted that, while it is easily syn- 


ing-oscillator been so 
occurring at 
2-to-1 


divider during the interval of the 


chronized by pulses 


line rate, it behaves as a 


equalizing and serrated vertical 


pulses. The advantage of this 2-to-1 
division is that it avoids a 60-cycle 
component in the clamping signal 


A synchronous clamp is also 
used at the grid of the output stage 
to minimize the required dynamic 
range of the output amplifier. If 
the signal applied to this amplifier 
were a-c coupled in conventional 
the 
at the amplifier input would always 
As the duty cycle of the 


signal varies from one extreme to 


fashion, average voltage level 


be zero. 


the other, the signal excursion with 


respect to zero goes positive or 
negative by an amount equal to the 
peak-to-peak voltage of the signal. 
Hence the amplifier is required to 
handle signal that is 
nominally twice the peak-to-peak in- 


put amplitude, 


linearly a 


Where linearity is 
at a premium, such operation is 
wasteful. The situation is corrected 
through the use of a synchronous 
clamp that restores the voltage at 
the output amplifier grid to a fixed 
reference at of each line 

The phase-shift circuit is shown 
in Fig. 10. A signal E sin wt is con- 
verted to a pair of push-pull signals 
by means of a bifilar-wound trans- 
former LL’. To obtain a signal 
90-deg out of phase, the original 
signal is fed to a series resonant 
circuit LC. The voltage across coil 
L will lead the input signal by 90 


deg. The voltage across L will equal 


the end 


— sinwt Esinut 


FIG. 11—-Q-channel filter has Z,, of 1,000 
ohms (A) and I-channel filter (B) 


Q times the input voltage. To make 
the output equal to the input we 
make Q l, that is, R X,. The 
actual calculation of R, L and C is 
complicated by the presence of stray 
capacitance across C, L and L’ and 
the reflected impedance of L’ into L 


| and Q Filters 


the Q 
L1A. It 
a single m-derived section and has a 
1,000 
shunted 


The filter in channel is 


shown in Fig. consists of 
characteristic impedance of 
The 


AaCTOSS 


resistors 
the 
damping 


ohms. 


directly coils are em 


ployed for purposes to 


minimize ringing. An m-derived 


section (m ™ 1.27) is employed 


rather than a prototype section 
since the former provides a more 
nearly linear phase characteristic 
This improved phase characteristic 
serves further to reduce ringing. 
The / filter is of the form shown 
in Fig. 11B. 
bination of tuned shunt peaking and 
series peaking. Both / and Q filters 
meet the NTSC specifications with 
a comfortable margin of safety. In 
both filters the residual ringing and 
overshoot is small enough to be 


negligible. 


It consists of a com 





Experimental setup using crt oscilloscope, 


EVERAL methods may be used to 

measure the _ thickness of 
metal coating on a base metal such 
as: ultrasonics, back-scattering of 
beta or gamma rays and eddy cur- 
rents. Eddy currents appear to of- 
fer the best chance of success. 

If one of the metals is ferromag- 
netic the problem is simple, but for 
two nonmagnetic metals the prob- 
lem is more difficult. Several inves- 
have used sinusoidal eddy 
currents of a single frequency but 
this method presents difficulties 
such as sensitivity and high 

Echo sounding 
currents 


tigators 


low 

content. 
eddy 

to have promise 


harmonic 


by pulsed seems 


Theory 


An electromagnetic field is ap- 
plied to the surface of the coated 
metal and echoes from the metallic 
These 
reflection 
metal-to-metal 
ing 


layers received. echoes are 
the 
separat- 


electrical 


caused by from 
interface 
metals of different 
properties 

A small probe coil 
with its axis perpendicular to the 


surface of the metal projects the 


single-layer 


electromagnetic field into the metal 
and receives the echoes, This helps 
make point-by-point depth measure- 
ments 

The input pulse is shaped like the 
positive loop of a sinusoidal wave. 
The path of the waves in the metal 
is shown in Fig. 1A. The first re- 
flected wave contains information 
about the surface metal but nothing 
about the thickness of the coating. 
If the primary object is to measure 


146 


Table I—Values of T in Micro- 
seconds 


the 
use- 


the thickness of the coating, 
first reflected wave will not be 
ful and must be balanced out by a 
bridge circuit. The second reflected 
wave contains information about 
the thickness of the coating and it 
will be the strongest of the remain- 
ing waves. 
Pulse Width 

The length of the pulses needed 

is directly related to the basic time 
T = & wo; 

where d is the thickness of the coat- 
ing. Representative values of 7 in 
microseconds are given in Table I. 

For best results, the input pulse 
should be approximately five times 
T. From Table I this would neces- 
sitate an extreme range of length 
Some 


of pulses. compromise on 


length is unless 
one coating metal and thick- 
ness d is to be used. A pulse length 
of 3 

The rate generator of an oscillo- 
(Tektronix Model 517) is 
used to trigger a thyratron which 


pulse necessary 


only 
microseconds was used, 


scope 


INPUT PULSE 


FIRST 
REFLECTED WAVE 


FIG. 


Distance 
5 mils 25 mils 
0.75 18.8 
0.045 1.12 


28.1 702.0 


Coating Metal 
Aluminum 
Zirconium 
347 Stainless Steel 


sends identical pulses through both 
the standard and the test probes. 
The circuit is shown in Fig. 1B. The 
of the probes are bal- 
anced against each other and the 
difference voltage amplified and re- 
produced by the oscilloscope. Proper 
interpretation of the oscilloscope 
trace will yield the depth of the 
coating thickness. 

When the input pulse from the 
oscilloscope triggers the thyratron 
the 1,000-yyf capacitor discharges 
through the thyratron and the pri- 
mary of the transformer. The re- 
sistor in series with the thyratron 
and the capacitor and_ resistor 
shunting the primary of the trans- 
former aid in shaping the pulse. The 
the transformer is 
loosely coupled to the primary and 
shielded from the primary. The 
secondary is balanced to ground and 
the applied to a 
bridge. Two of the arms of the 
the two probes. The 
probes are shunted by variable ca- 
pacitors and resistors which permit 


responses 


secondary of 


output voltage 


bridge are 


PRORE 


Wave reflection at metallic interface (A) and pulsing circuit (B) 
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Gage Plating Thickness 


UMMARY 


Kcho-sounding technique making use of pulsed eddy cur- 


rents determines thickness of one metal coated on a base metal. System takes 


advantage of electrical dissimilarities and is effective even when both metals 


are nonmagnetic 


By DONALD L. WAIDELICH* 


a closer balance. The other two arms 
of the bridge are 10,000-ohm re- 
sistors whose midconnection serves 
as the output terminal to the oscil- 


I scope 
Operation 


If the bridge were perfectly bal- 
anced, when the ungrounded end of 
one probe is driven positively in 
voltage, the corresponding end of 
the other probe is driven negatively 
to the same extent and the output 
voltage to the oscilloscope would 
slight 


inbalanced 


be zero. If a unbalance is 


present, an voltage will 
exist at the terminals of the oscil 
loscope 

For adequate deflection of the os 
ensitive 


cilloscope under le con- 


ditions, an additional wide-band 
amplifier employing distributed am 
plification is useful 

The probes, shown in the photo 
graph, are about inch in diamete 
and have a core and outside shell of 
Croloy 70) \ 


coil of wire is wound on an insulat 


ferrite single-layer 


Lemont, Illinois 


ing tube encasiny the core. The re- 
sulting coil has an inductance of 
approximately 250 yvh. Part of the 
core is movable so that a variable 
air gap can be introduced in the 
core to help in balancing the probes. 
If sufficient sensitivity were avail- 
able, only the inner core would be 
used. This would materially reduce 
the effective area of the probe. The 
probe is held in plastic and a screw 
at the bottom adjusts the length of 
yap 
the core 


the air An insulating spacer 


centers 


Measurement 


he standard sample of metal is 
placed on the standard probe while 
another sample of metal is placed on 
the test 


justments on the 


The balancing ad 
and the 
the pulse 


probe 
bridge 
that 

A slight un 


probe are made s 
output is nearly zero 
is added by 


test probe all 


changing the 
gap. The result is a 
that of 2A, 
left. The gap in the wave is caused 


balance 


vave similar to Fig. 


»y a marker on the oscilloscope 


FIG. 2—-Output waveform on crt (A), expanded trace (B) and coating thickness 


as a function of crt reading, right. 
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Crosses indicate optical measurements 


Argonne National Laboratory 


screen. The crossing point of the 
pulse wave is singled out and the 
time axis about this point expanded 
The resulting wave is shown in Fig. 
2B. As the thickness of the coating 
increases the crossing point moves 
toward the left. The position of the 
crossing point may be calibrated in 
thickness of coating. 

One difficulty 
of the crossing point with the probe 


was the variation 
spacing. It was found experiment- 
ally that the slope of the oscilloscope 
trace varied also with this probe 
spacing. If the distance between 
the probe and the plate were varied 
until the slope of the trace had some 
fixed value, then the probe spacing 
would always be the same and the 
crossing point would measure coat 
ing thickness 

The results are 


The solid line is 


hown in Fig. 2, 
the calibra 
The 
those of 
for calibra 


right 
tion curve of the oscilloscope 


two encircled points are 


standard samples used 


tion 


The test sample was tested by 


the oscilloscope method and then 


vas sectioned for optical measure 


ments. The crosses are the results 


of optical measurements. They in 
dicate good agreement between the 
nondestructive and destructive 


tests 


REFERED 
(l) RR. Hoe 
ng by Imped 
tive Testing 
(2) DL 
Measuremet 
ents, Proc 


** 
‘ 
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Table I—Linearity Measurements, Resistor R, Adjusted for Zero Frequency Error at Dial Setting of 9 


Actual Dial Reading with 


Frequency with 
Respect to 
Highest Fre- 
quency of 
Each Range 


Correct 
Dial 
Reading 


5 to 50 pps, 
R, = 10.5K 


_ 


02 
02 
02 
03 
02 
02 
Ol 
01 
0 


SNXNAUS ON — 


9 


Repetition-Rate Generator 


UMMARY 


lree-running 


No Compensation 


50 to 500 pps, 500 to 5,000 pes 
R, = 10.5K R, = 11.5K 


0 0 0 

] 1.0 0.99 
2.0 99 
3.01 2.99 
4.01 3.99 
5.01 5.0 
6.01 0 
7.0 0 
8.0 0 
9.0 0 


Compensating Resistor (Rx = 


5 to 50 pps, 


R, = 10.5K R, 


Actual Dial Reading with 
1 Meg 


50 to 500 pps, 


500 to 5,000 pps, 
= 10.5K R. 


= 11.5K 


0 

995 0.995 
99 99 
99 2 99 
0 0 

0 5.0 

0 0 
0 7.0 

0 0 

0 0 


double screen-coupled phantastron covers 


range of 5 to 5,000 pps in three ranges with 2-percent accuracy. Compensat- 


ing circuits improve basically linear operation of phantastron and ten-turn 


potentiometer frequency control assures reproducible 


By FRED A. PLEMENOS* 


LTHOUGH in many instances a 

free-running multivibrator can 
be used to control the repetition 
rate of a pulse generator, accurate 
settings can not be made easily be- 
cause the timing of the multivi- 
brator period is determined by an 
exponential rather a linear wave- 
form, 

The phantastron repetition-rate 
generator to be described covers the 
range of 5 to 5,000 pps in three 
ranges with 2-percent accuracy. 
Timing is determined by the linear 
plate voltage rundown waveform. 


Circuit Operation 


Use of a double screen-coupled 
phantastron, in which two single 
screen-coupled monostable phan- 
tastrons are cross coupled, results 
in linear operation and thereby ac- 
curate timing over the complete 


148 


Raytheon Manufacturing Company 
Missile & Radar Division 
Bedford, Massachusetts 


period, which consists of two linear 
rundown waveforms.’ 

In the circuit of Fig. 1, V, 
are pentodes with suppressor-grid 
Both halves of the circuit, 
independently, 
monostable  screen- 
Both 


substantially 


and V, 


control. 
if considered 
conventional 

phantastrons. 
are biased 

below cutoff and either a positive 
trigger on the suppressor or a nega- 
tive trigger on the plate is required 
to initiate the action for each run- 
down. Considering both halves ag 
operating together, the 
cross coupling between the two cir- 
cuits will maintain free-running op- 
When the cir- 
slight 


are 
coupled sup- 


pressors 


however, 


eration once started. 
cuit is turned 
disturbance is enough to start a run- 
down in one of the two 
During this rundown period, screen 
current in the tube of that section 


on, some 


sections. 


indication 


very low and the screen voltage 
high. 

At the end of the rundown, the 
and the 
rapidly, 


plate current decreases 


screen current increases 
causing the screen voltage to fall. 
Since each screen waveform is dif- 
ferentiated and coupled to the plate 
of the other 6AS6, a negative trig- 
ger will be coupled to the opposite 
plate at the end of the first rundown 
and another linear rundown will be 
initiated maintaining free-running 
operation. 

Tubes V, and V, are cathode-fol- 
low-resistance recharging 
paths for the grid-to-plate coupling 
capacitors. Without the cathode fol- 
lower, the plate coupling capacitors 
would have to recharge through the 
large plate resistor R,, resulting in 


lower 


*Formerly with Browning Laboratories, 
Inc Winchester, Mass. 
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Setup for testing repetition-rate generator 


as High Accuracy 


a long recovery time determined by 
the time constant R,C. Using the 
cathode-follower recharge path, 
however, the recovery time constant 
approximately (1/g,,) C, 

completely 


becomes 

which is adequate in 
most cases. 

’", clamp the plates 
at a voltage level of 200 to 20 volts, 
as determined by the helical poten- 
tiometer. As the rundown in either 
of the sections 
clamping diode disconnects allowing 
that plate potential to go down. 


Tubes V, and J 


begins, its own 


Frequency Ranges 


There three 
ranges: 5 to 50 pps; 
500 to 5,000 pps. 


inversely proportional to period and 


are frequency 
50 to 500 pps; 


Since frequency is 


period is proportional to clamping 
for a particular grid-circuit 
time constant R,C, a 
200-volt clamping 
respond to the lowest frequency of 
a 20- 
volt clamping level will correspond 
to the highest 
range. 
The V 
(Fig. 2A) is differentiated and ap- 
plied to V,, a heavily conducting 
amplifier Thus, a_ positive 
trigger output at the plate of V, is 
obtained for each cycle of operation 
of the phantastron circuit. By 
using a 6AH6 sharp cutoff pentode 


level, 
setting of a 
will 


level cor- 


each range and a setting of 
frequency of each 


suppressor waveform 


stage. 
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uses a-{ generator and oscilloscope 


as V,, a 70-volt trigger with a 0.4- 


psec rise time can be obtained. 
Typical rundown plate waveforms 
for V,, Fig. 
rundown waveforms are 
linear. These plate waveforms also 
show the _ initial 


characteristic of 


2, show that the plate 
essentially 


which is 
this type of cir- 


step 


_te \2AuT 


+m 


ADO 
<: ~ 


OuTP 
ase 


Reris0 Oe Pe 


200F ina) 
+ vo: 


FIG. 1 
and 5 to 50 pps. 


PLATE VOLTAGE 


SUPPRESSOR VOLTAGE 


o 


cuit. In Fig. 2B, the step is only ¢ 
small fraction of the total rundown 
amplitude so that the ratio of T, 
(actual period) to 7, (sawtooth 
period) is close to unity. 

In the plate waveform of Fig. 2C, 
obtained at low clamping levels, the 
initial step becomes an appreciable 
part of the rundown and the ratio 
of T, to T, becomes noticeably less 
than unity. Thus a linear control of 
clamping level with a 
helical potentiometer does not lin- 
early control period. 


precision 


Compensating Circuits 


One method of compensating for 
this nonlinearity is to introduce an- 
other nonlinearity An 
inherent nonlinearity exists in the 
actual clamping level since the trig- 


elsewhere. 


ger-isolating resistor R, shown in 
Fig. 3 introduces a voltage which is 
in series with the desired clamping 
voltage. At first, it 
sirable to make R, 
sible to reduce this source of 


seemed de- 
as small as pos- 
non- 
voltage drop 


linearity. However, 


e, shown in Fig. 3 increases as the 
clamping level decreases. 
in the 
nonlinearity 


crease the period and the voltage 


The step 
waveform introduces 


which 


one 


tends to de- 


Frequency ranges for switch positions 1, 2 and 3 are 500 to 5,000, 50 to 500 
Two R, controls are mounted on common shaft 


~ 
© 


PLATE VOLTAGE 


° 


o 
SCREEN VOLTAGE 
° 


FIG. 2—-Typical waveforms for V, in Fig. 1, Rundown waveform (B) is obtained with 
a 500-pps repetition rate and (C) with a 5,000 pps rate 





Table Il—Linearity Measurements for Two Highest Frequency Ranges 


of Circuit of Fig. 1 


Repetition 
Frequenc y 
(pps) 


Period 
(pe wer 


50 20 000 0 
100 10,000 5.00 
150 6,670 6.67 
200 5,000 7.50 
250 4,000 8.00 
300 3,330 8,3: 
350 2, 860 8.5 
400 2,500 8. 
450 2,220 8. 
500 2,000 9, 


drop across R, introduces a non- 
linearity which tends to cancel the 
former by tending to increase the 
period. 

By proper adjustment of R, (com- 
bination of 5,600-ohm fixed resistor 
and 10,000-ohm dual potentiom- 
eter), reasonably good compensa- 
tion can be achieved. This compen- 
sation is not perfect, but in 
combination with another compen- 
sation to be described excellent re- 
sults can be obtained. One adjust- 
ment for R, suffices for the two 


lowest frequency ranges. A separate 
adjustment and therefore a separate 
dual potentiometer is required for 
the 500 to 5,000 pps range. 


Leakage Conduction 


In addition to the error intro- 
duced in the clamping level by the 
voltage drop across R, there is an 
error introduced in the clamping 
level by conduction from B+ 
to ground through plate resistor 
R,, the catching diode and helical 
potentiometer. This error is mini- 
mized by making the value of re- 
sistance of the helical potentiometer 
small enough so that much more 
current flows through the poten- 


+500V 


a90n 5% 
ve-l2adl 
11) 


ese!) Lt} 


Heh 1,000 


POTENTIOMETER 1. ERROR ING, PERCENT VOLTAGE 
ua , "ERROR IN Gy DROP @ 
a a wa 454 2.27 VOLTS 
ASaMA 454 4 
G655mA 12 if var 


FIG. 3—Section of circuit of Fig. 1 used 
to introduce nonlinearity compensation 


150 


Correct 
Dial Reading 
for All Ranges 


Actual Actual 
Dial Reading Dial Reading 
(50 to 500 pps) ~ (500 to 5,000 pps) 


0 


».0 0 
6.66 67 
7,49 7.50 
3.0 0] 
3.33 34 
$57 8.58 
.75 . 16 
3 8.90 
9.0 00 


tiometer from the clamping divider 
than flows through the potentiom 
eter from the catching diode. In 
Fig. 3 this error is listed both as an 
absolute error percentage 
error for several the 
potentiometer. 

Percentage clamping 
level from this plotted 
helical-potentiometer 
the uncorrected 


and a 
settings of 


error in 
source is 
against set- 
ting as 
Fig. 4. 

By introducing R, as shown in 
Fig. 4, the value (J, I,) can be 
made to equal zero at some setting 
of the potentiometer, depending 
upon the value of R,. Correction 
curves are shown in Fig. 4 for two 
values of R,. The curves indicate 
that more complete compensation 
for the error in é, is obtained with 
R, = 560,000 ohms than with R, 
1 megohm, but better overall circuit 
results are obtained with R, ] 
megohm. This can be explained by 
the fact that the nonlinearity intro- 
duced by the step in the rundown 
waveform is not completely com- 
pensated for by proper selection of 
Therefore, the circuit re- 
quires an introduction of just the 
right amount of compensation 
which would tend to increase the 
period at low clamping levels and 
thereby complement the compensa- 
tion introduced by R 

A value of R 
to limit the percentage error intro- 
duced in the clamping level at high 
clamping levels, while introducing 
the proper amount of compensation 
tending to increase the period at 
low clamping levels. The initial step 
in the waveform and the error in 
the clamping voltage e, together 


curve in 


R, alone. 


1 megohm serves 


with the drop across &, 
could introduce errors of as much 
as 10 percent if care were not taken 
in selection of R., R, and the clamp- 
ing potentiometer. 

A comparison of linearity meas- 
and without 


voltage 


urements made with 
the R, compensation is 
Table I. The R, compensation tends 


to decrease the maximum error by 


shown in 


shifting the zero-error point, split- 
ting the error about that new point. 
A Helipot Duodial with dial 
reading 0 to 10 turns and the other 


one 


dial a vernier which has a resolu- 
tion of a hundredth of a turn was 
ised with the helical potentiometer 
to obtain the 
Tables [ and II 


readings listed in 


Linearity Measurements 
measurements were 
made by a which did not 
depend upon the absolute accuracy 
of the equipment used. 
An audio oscillator 
connected directly to the vertical in- 
put of an oscilloscope and to the 
horizontal input of the oscilloscope 
through a 90-deg R-C phase-shift- 
ing network, resulting in a circular 
trace. The positive trigger output 
obtained from V, was coupled to the 
grid of the cathode-ray tube of the 
oscilloscope through a high-voltage 


Linearity 
method 


output was 


capacitor. 
The audio 
correspond to the highest frequency 
of each range of the repetition rate 
shown in Fig. 1. The 
three plate-coupling capacitors were 
chosen on a capacitance bridge as 
exact multiples so that the setting 
of R, would establish the 5 to 5,000 
pps range. The helical potentiometer 
was connected so that its maximum 
value (20,000 ohms or zero turns) 
corresponded to minimum fre- 
obtaining a  10-to-1 
clamping-level ratio with the helical 
potentiometer, the ninth turn would 
correspond to the maximum fre- 
quency (a setting of 2,000 ohms). 
With the audio-oscillator fre- 
quency set exactly to the highest 
frequency of each range of the repe- 
tition-rate generator, an intensified 
dot would become stationary on the 
circular pattern on the oscilloscope. 
As the frequency of the repetition- 
rate generator is varied throughout 
its range with the audio-oscillator 
frequency fixed at the highest fre- 


oscillator was set to 


generator 


quency. In 
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FIG. 4—Equivalent circuit for developing compensation for nonlinearity produced by conduction from B-+- through R 


23 MA 
0.204 MA 
0465 MA 


2.46% 
+2.04V 


+0.93V 


catching diode 


and potentiometer to ground. Graph shows error in clamping level due to this source of nonlinearity 


quency of that particular range, the 
frequency of the 
generator will pass through 
submultiple of the audio-oscillator 
frequency from f/2 to f/10, and at 
each one of these points the intensi- 


repetition-rate 
each 


fied dot would again become station- 
ary 

The measurements 
listed in Table I. 
linearity check can be made without 
the the test 
equipment entering into the meas- 
urement. 


obtained are 


A very accurate 


absolute accuracy of 


This assumes that the audio oscil- 
lator will remain stable throughout 
the Most 
have short-term 


measurement. 
good stability at 
these low frequencies. If at a par- 
ticular setting of the phantastron 
frequency control, the dot on the 


oscillators 


circular pattern on the oscilloscope 


remains stationary over a fairly 
long period of time, it can be as- 
sumed that the oscillator is stable, 
since it is highly unlikely that the 
oscillator and the phantastron would 
drift together 

Additional] 
cuit is 
audio oscillator 


tracking of the cir- 
the 
fre- 
that at 
multiple of this 
lowest frequency, an additional in- 
tensified dot appears, the pattern 
stationary at the exact 
Listed in Table II are 
linearity measurements for the two 
highest frequency ranges. A 5-cps 
sinusoidal waveform was not avail- 


obtained by setting 
to the lowest 
of each 


successive 


quency 
each 


range, so 


becoming 
multiple. 
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able so that the 5 to 50 pps 
could not be checked with this type 


range 


of measurement. 

These two sets of linearity meas 
urements differ the 
frequency points that are checked. 


primarily in 


Performance 


In general, linearity measure 
ments shown in Tables I and II in 
dicate that by using the methods of 
compensation discussed, the circuit 
can be made to operate linearily to 
within 2 Electronically 
regulated power supplies were used 


percent. 


and as a result the long-term sta- 
bility of the circuit was found to be 
excellent. 

Since frequency is inversely pro- 
portional to the period of any wave- 
form, a linear control of period in 
this circuit results in a dial with a 
nonlinear frequency calibration 
Table II shows that on the 50 to 500 
pps range it takes five complete 
turns to cover the range 50 to 100 
pps. The range 200 to 400 pps takes 
one-and-a-quarter turns while the 
range from 450 to 500 pps takes 
only a tenth of a turn. Even at the 
crowded end of the scale where fre- 
quency changes rapidly, 2-percent 
accuracy is maintained. 

Tables I and II show that no- 
where is the error greater than one 
one-hundredth of a turn. A sample 
calculation shows that if there is an 
error of one division in the setting 
within the 450 to 500 pps range, the 


error would not be greater than 5 


pps out of 450 pps, the equivalent of 
1.1-percent 


error, 


shows 


a maximum of 
Another sample calculation 
that if there is an error of one divi- 
the the 100 
pps the error would 
yreater than 0.3 pps out of 


sion in setting within 
to 150 


not be 


range, 


100 pps which is the equivalent of a 
0.3-percent error, 


Dial Calibration 


A chart can be drawn up to con 
vert frequencies not listed in Table 
II to the proper dial reading on the 
helical potentiometer, but a more 
practical arrangement would be to 
have a larger calibrated dial geared 
to the helipot so that this large dial 
would make one complete revolution 
for ten turns of the helical poten- 
tiometer. 

Allowing for possible errors in 
reading the dial, it is fair to state 
that 
maintained using this circuit 

This work under the 
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The 
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Multicoupler as constructed in coaxial form. Large wheel at 


resonant cavity 


EVERAL transmitters and re- 
= ceivers can be operated on a 
single antenna in the 
band from 225 to 400 mc. 

The multiplexer designed for this 
purpose achieves high isolation and 
low insertion loss at unusually close 
frequency spacings between trans- 
mitters and receivers. When the 
multicouplers are used with a fre- 
quency separation of 3 mc between 
equipments, the average insertion 
loss in a 4-coupler system is approxi- 
mately 1 db per coupler, and the iso- 
lation between equipments located 
at adjacent 
mately 60 db, 


frequency 


couplers is approxi- 


Decoupling 


Each antenna coupler making up 
the passive multiplexing system sets 
up two paths of transmission from 
a single antenna as shown in Fig. 1. 
The coupler provides a channel be- 
tween the antenna 
transmitting or 


A and a piece of 
receiving gear 
located at one of the coupler ter- 
minals 7. Signals not intended for 
this path are routed from the an- 
tenna past the coupler to some other 
directional coupler’. 

An » number of couplers can pro- 
vide multiplexing of n 4 
ments 


l equip- 
antenna. The 
coupler achieves its duplexing ac- 
tion by combining the properties of 
a directional coupler and a filter 
permitting simultaneous of 
multiplexed signals which are very 


on a single 


use 
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Microwave 
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Professor 
Research Inatitute 
Institute of Brookly 


closely spaced in frequency. 

The design of the coupler is, in 
first the 
realization of an impedance-bridge 
equivalent circuit shown in Fig. 2. 
This bridge is balanced when the 
product of the impedance in oppo- 
site arms are equal. That is Z,Z, 

R, l or Z, 1/Z,, 

Impedance Z, is inverse to Z,,. 
Under conditions 
port T is entirely decoupled from 
arm N. At the same time port A is 
This 
inde- 


approximation, coaxial 


these power at 


also decoupled from port L. 
decoupling is theoretically 
pendent of frequency though para- 
sitic effects in the coaxial coupler 
prevent the full realization of this 
frequency invariant performance. 
The decoupling is related to the 
directivity of directional couplers 
and, the actual device is a coaxial 
directional coupler.’. 

The insertion 
from a transmitter to an antenna 


on-resonance loss 


right center tunes 


(T to A) or the off-resonance loss 
of a coupler (A to N) can be made 
small providing a high enough value 
of Q for the resonant circuits of 
Fig. 2 is used, and provided that the 
resonant impedances of these tank 
circuits are suitably chosen. 
Ideally, Z, should be low at reso- 
nance and Z, high at that point. 
This permits coupling of T to A via 
path cda. Off resonance, Z, must 
increase rapidly and Z, decrease so 
that bypasses the 
coupler and goes to N via path dbe. 
With finite Q, the resonance level 
of Z, should not be set too low for 
the impedance level would then 
never reach high enough values off 


power from A 


resonance to produce sufficiently low 
Similarly, the reso- 
nant level of Z, must not be per- 


insertion loss. 
mitted to be too high at resonance. 
A further problem is the loss of 
effective directivity when the cou- 
pler is operated with a mismatched 
antenna. This is taken into account 
by the use of a variable impedance 
as a balancing network at arm L. 

The of the 
coaxial used to 


schematic diagram 


resonant cavity 


Table I—Losses in a Four-Coupler System 


Frequency 


loss for single coupler 


oor . 
oo TM 


300 m« 
100 me 


1.5 db 
0.5 db 
20 db 


On Resonance insertion 


Average loss per coupler 

3-me spacing 5-mec spacing 
0.61 db 
0.55 db 
1.30 db 


0.68 db 
0.78 db 
2.06 db 
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Selective Couplers 


UMMARY 


Frequency selective passive coupler system gives 60-db 


isolation with an average insertion loss of |-db per coupler in a 4-coupler 


multiplexing system having a frequency separation of approximately | per- 


cent between transmitters 


realize the series tank circuit of 
arm ab of the bridge is shown in 
Fig. 3A. The length J is approxi- 
mately a 


quarter wavelength at 


resonance, 
Resonant Impedance 


Control of the im- 


pedance level is achieved by cou- 


resonant 


pling to the circuit at a suitable dis- 
tance d from the open-circuited end 
of the cavity. 
of resonant impedance is approxi- 


The required value 


mately 50 ohms so that it is neces- 
sary to make d small by coupling 
to the region where the electric field 
is near a maximum so as to get a 
relatively high resonant impedance 
level, 

An approximate equivalent cir- 
cuit of the coaxial cavity is shown 
in Fig. 3B. The resistance R 
is the 


, Which 
resonant impedance, is di- 


rectly proportional to //d and in- 


versely proportional to the cavity Q. 
Thus, the adjustment of 
d is equivalent to a variable turns- 


distance 


ratio transformer coupling at reso- 
nance. 

To cover the frequency band the 
distance d has two positions in the 
actual coupler, one for the low fre- 
quency part of the 
other for the high end. 


and the 
The 
pedance variation of the cavity at 


band 
im- 


the coupling point is no longer that 
Neg- 
lecting resonances outside the band 
at the l 1), the 
impedance is shown plotted in Fig. 


on 
“0 


of a simple resonant cavity. 
nr/4 points (n 


The series resonant point oc- 


curs at A/4 l, corresponding to 
w,. At a slightly higher frequency 
w, the impedance becomes antireso- 
nant. this 


minimizes the coupling from arm A 


This is desirable since 


to arm T of the coupler and hence 


reduces the off-resonance insertion 


Upper knob at left of antenna-matching section adjusts inductance. Lower knob is 


capacitance control 
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RECEIVER OR TRANSMITTER 
| ANTENNA 
T 


7 
bea | COUPLER 
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b 
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‘ 
t 
TO OTHER | 
COUPLERS oe anu TABLE 
LOAL 


| TRANSMISSION | 
INCOMING + 
SIGNAL T-TO-A | T-TO-N | A 
‘ l os | VERY 
\ 1 miGH 
THER THAN 


t 
9 


HIGH 


FIG. 1--Table gives impedances pre 
sented between various ports of an 
tenna coupler shown in block form 


TRANSMITTER 
OR 


FIG. 2—-Equivalent bridge circuits for 
paths between transmitter or receiver 
and antenna 


frequency 
the 
quency side of resonance w, the im- 


loss even when close 


spacing is used. On low-fre- 
pedance increases at a slower rate, 
so that 


loss is not as 


the off-resonance insertion 


small below o, as 

above. 
Above ow, the impedance begins 

but 


low 


reaches a 
the 


ad- 


down 
sufficiently 

operating frequency 
affect 
Even when f 


to go never 


point inside 
band to 
versely coupler 

235 me, the next 
higher zero of impedance is at 450 
me, 50 me beyond the highest op- 
erating frequency. 

The construction of the antireso- 
nant coaxial cavity, arm be of Fig. 


2 is shown schematically in Fig. 4A. 


operation. 


Whereas the resonant arm operates 





like a 2A series-resonant cavity with 
series coupling at the high-field end, 
the antiresonant tank is the dual of 
this. Thus, it is a 2d parallel- 
resonant cavity with shunt coupling 
to the low-field region to achieve 
relatively low resonant impedance 
levels on the order of 50 ohms. 
The total length of the antireso- 
nant cavity includes the height d 
of the stub structure / + d shown in 
Fig. 4A, and adjustment of this 
dimension is analogous to the action 
of an autotransformer. The equiva- 
lent circuit is shown in Fig. 4B and 
the admittance plot in Fig. 4C. The 
low admittance point at antireso- 


JHARACTERISTIC 
IMPEDANCE *R, 


(A) 


4R BRo(i-d) 
a. 
nw” wey 


FIG. 3-—Basic physical form for reson- 
ant leg of bridge (A) with equivalent cir- 
cult (B) and reactance-versus-frequency 
plot (C) 


DIELECTRIC 
t / SUPPORT 
(AUS TAR e 
LO. 


T 
TRANSMIT TER 
OR RECEIVER 


’ RESONANT 
AD) ] CAVITY 


nance is at w,, and above this point 
the admittance increases rapidly 
benefiting the off-resonance inser- 
tion loss above w,. 

In all respects the operation of 
this cavity is approximately the 
dual of the series cavity of Fig. 3. 
However, it was not found neces- 
sary to make the impedance-level 
adjustable in the actual coupler. 

A realization of the coupler in 
coaxial line is shown in the photo- 
graph and in Fig. 5. A bridged-T 
equivalent obtained by redrawing 
the bridge circuits of Fig. 2, with 
the more complex representations 
of the cavity given in Fig. 3 and 


—— moh 
CHARACTERISTIC 
IMPE DANCE * R,, 


SIY « 4/1 +4) 


on 
www 


FIG. 4—Physical configuration of anti- 
resonant leg of bridge (A) with equiva- 
lent circuit (B) and diagram of suscep- 
tance plotted against frequency. 


SLIDING SECTION FOR 
RESONANT CAVITY TUNING 


ANTIRESONANT 


CAVITY IMPEDANCE 


LEVEL CONTROL 


ANTIRESONANT 
CAVITY 


RESONANT 


: 


EQUIVALENT CIRCUIT 


FIG. 5—Cross-section of uhf multicoupler, Letters on diagram refer to points on 


equivalent circuit 
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Fig. 4 is also shown in Fig. 5. 
The two cavities are tunable for 
frequencies from 225 to 400 me, and 
the impedance-level control which 
sets the resonant impedance level of 
the series cavity is also shown. 
The series-resonant cavity is 
located in the inner conductor 
but is made externally tunable. 


Antenna Balancing 


The antenna balancing network 
functions as a variable impedance 
and is located in arm L of Fig. 2. 
By adjusting this, it is possible to 
balance the bridge circuit even when 
antenna arm A is not matched to 
R,. The balance condition for a null 
in arm N, Z,Z, = Z,Z1, is achieved 
by appropriate adjustment of Z,. 

The construction of the balancing 
network is shown schematically in 
Fig. 6A. The equivalent circuit of 
the network is shown in Fig. 6B 
and its impedance locus in Fig. 6C. 

The locus of the parallel R-C cir- 
cuit is a semi-circle as the capacitor 
is varied. At any setting of the 
capacitor, adjustment of the induct- 
ance the impedance along 
paths typified by the vertical dashed 
lines. The extent of the impedance 
plane covered is limited by the mini- 
mum and maximum capacitance and 
inductance in the physical circuit. 

The actual design covers all im- 
pedances with maximum vswr of 
3.0 in 50-ohm coaxial line. The ad- 
justable sleeve C at the back end 
provides the variable capacitor, and 
the helical line L, whose turns may 
be progressively short circuited by 
the variable coaxial inner conductor 
gives the variable inductance. 

The stub line R is a glass metal- 
lized-film resistor capable of han- 
dling 10 watts continuously. This 
is isolated by about 20 db from the 
transmitter arm by virtue of the 
coupler characteristics and hence is 
easily able to operate with a trans- 
mitter powered at 100 watts. 

The balancing network permits 
the attainment of high isolation 
even when the coupler arms are not 
exactly inverse. That is, it compen- 
sates for intrinsic coupler devia- 
tions from the ideal bridge circuit 
as well as for a mismatched antenna. 
In the photograph of the antenna 
balancing network, the upper mi- 
crometer adjustment controls the 


moves 
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FIG. 6—Antenna balancing network (A) has equivalent circuit shown at (B). Adjust- 
ment varies impedance along dashed lines in impedance plot (C) 


capacitance, and the lower thumb 
screw moves the coaxial structure 
in and out to vary the inductance. 
Typical performance curves of a 
coupler tuned at 300 mc and operat- 
ing with a balancing network are 
shown in Fig. 7. Insertion loss J 
is the coupling from A to N (values 
of J at other than the resonant fre- 
quency are the off-resonance inser- 
tion losses). The coupling loss is 
the loss measured from A to T (the 
resonant value of C is the on-reso- 
nance loss), and the decoupling loss 
is that measured from T to N. 
Performance data of a 4-coupler 
system (a total of 4 equipments- 
transmitters and/or receivers with 
a matched load on port N of the last 
coupler) are given in the table. 


Alignment Technique 


A typical 3-coupler system is 
shown in Fig. 8. To operate this 
system the first transmitting cou- 
pler has its cavities set at the de- 
frequency f,. 

A tuning screw permits adjust- 
ment of the 
level of the There 
only two positions for this ad- 


995 


“ew 


sired transmitter 
resonant-impedance 
resonant cavity 
are 
justment: one for the range of 
to-320 mc the other for the range 
310-to-400 m« 


frequency t 


In veneral, only the 
ining of the two 
adjusted 


transmitter frequencies 


Cav- 


ities need be for various 


The final adjustment of the cou- 
pler is made with the antenna bal- 
ancing network. A tunable detector 
at the end of the coupler chain is 
set for the 


transmitter frequency 
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Measured performance curves for a 
coupler unit 


CAVITIES 
RESONATED 
AT fy 


DETECTOR 


FIG. 8—Arrangement of equipment in three-coupler system. Detector is used for 


elignment of couplers 


and the balancing network is then 
tuned for a null indication 

The null indicator would first be 
tuned for f,, and then the balancing 
network of the transmitting coupler 
set for a null. The detector would 
then be set for f,, and the balancing 
network of the f, coupler (presum- 
ing its cavities have already been 
set at the precalibrated scale indica- 
tion for f,) adjusted for a null. 

Since the of 
coupler f, has been decoupled from 
the transmitter port 7,, the adjust- 
ment of has effect 
whatever on the previously tuned 
of 


Freedom from interaction effects 


next-coupler port 


coupler 2 no 


setting coupler 1 

between units of the coupler system 
is almost independent of the close- 
of spacing of ad- 
jacent If a uhf re- 
ceiver of 10-ke bandwidth is used, 
it can operate even closer than 1 mc 
to 
mitter and the residual transmitter 


ness frequency 


equipments 


an adjacent high-power trans- 


signal will still be low enough in 
level to be adequately discriminated 
against by the receiver selectivity. 

The main limitation on closeness 
of frequency spacing is a matter of 
tolerable insertion losses, and if 
these are to be of the order of 1-db, 
then a minimum spacing of about 
3 me is required. If higher losses 
are permissible (of the order of 
3 db per coupler), 1-me separations 
are feasible. 

The author acknowledges the 
valuable suggestions of J. W. E. 
Griemsmann, A. D. Bresler and M. 
Cohen. The experimental measure- 
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Paterno and C. Bollinger. 
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Cathode Compensation 


UMMARY 


Increased bandwidth, gain stability and linearity, with 


lower plate current, are accomplished by compensating cathode circuit. 


Design of 500-volt output, 


SE of cathode compensation in 
U a pulse amplifier increases 
bandwidth and decreases gain by 
the same factor causing the gain- 
bandwidth product to remain un- 
altered. 

The same result may be achieved 
more simply by reducing the value 
of the plate load resistor. However, 
cathode compensation improves 
gain stability, linearity of opera- 
tion, requires less current for a 
given output voltage and has other 
advantages which are given below. 


Circuit Theory 


To calculate the effect of the cath- 
ode impedance on gain and band- 
width the circuit of Fig. 1A is re- 
placed by its equivalent, Fig. 1B. 
The impedance seen looking toward 
the tube between plate and ground 
is equal tor, + (1 +») Z, where r, 
is the plate resistance and Z, the 
impedance in the cathode circuit. If 
R,.C, is made equal to R,C, the 
four elements between points A and 
B constitute a compensated at- 
tenuator, The circuit may therefore 
be redrawn as in Fig. 1C where 


_ wed + 1)Ra + Ri) 
rp + (un + 1)Re + Ri 


= 


(1) 


wD on rl (un | IR, + Rx) (2) 


rot (ut DR + Rr 2 
and the total capacitance is 


RC 
[(u + IRe + Rx) 


The time constant of the circuit is 


C’ = (3) 


RiC 
(L + gmlee 


r- = R'C'= (4) 
if (R, + R,)- r,. Thus the time 
constant has been reduced and the 
bandwidth extended by the factor 
1/(1 + Omdey). 

The nominal gain of the ampli- 
fier, at a frequency where the ca- 
pacitors may be neglected, is com- 
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3.7-me amplifier for an oscilloscope is detailed 


puted to be A (gaht.)/(1 4 
Gnit,). If the input e, consists of a 
unit step of amplitude —E the cor- 
responding output is 


Omi Hh 


(1 
1 + gmbty 


With the cathode connected directly 
to ground, the output would be 


= Gn, EB (1 e~ To) (6) 


where r, R,C. In either case the 
ratio of gain to rise time is the 
same, 

If the screen supply voltage is 
returned to ground instead of the 
cathode, the above are 
slightly uncertain because the plate 
current is less than the cathode cur- 
rent, the difference going to the 
screen, and a signal voltage will 
appear between screen and cathode. 
The first of these effects causes the 
nominal gain to be reduced slightly, 
but since the compensation depends 
only on the time constant of the 
cathode impedance and not its mag- 
nitude, the compensation condition 
remains R,C, R,C. 

The signal on the screen grid will 
be amplified, just as is the control- 
grid signal, but to a much smaller 
extent. The screen-grid signal is of 
opposite polarity to the control-grid 
signal and as a result the overall 
gain will be decreased. The cathode 
impedance will provide the same 
type of degeneration for the screen- 
grid signal as for the control-grid 
signal. It is the cathode time con- 
stant that is of importance and 
the cathode compensation 
condition is unaltered. 


results 


hence 


Comparative Merits 


To show some of the useful fea- 
tures of cathode compensation, two 
amplifiers, one with and one with- 
out cathode compensation will be 
compared, 


FIG. 1—Cathode compensated ampli- 
fier (A) is represented by equivalent 
circuits (B) and (C) 


The first amplifier, without com- 
pensation, has a plate resistor R, 
and carries a quiescent current J,. 
The second amplifier has a plate 
resistor aR, and a cathode resistor 
selected to make 1 + g,,R, a. The 
quiescent tube current and voltage 
remain as before, which means plate 
resistor aR, must be returned to a 
higher supply voltage. It may hap- 
pen that the cathode _ resistor 
selected will furnish the 
quired for optimum linearity of tube 
operation. Generally, however, some 


bias re- 


additional external bias will be re- 
quired, The capacitance, C, 
ing the plate to ground is to be the 
same in both These two 
amplifiers now have the same gain 


shunt- 
cases. 


and the same bandwidth. 

the compen- 
sated amplifier is its greater sta- 
bility of nominal gain with respect 
to variation of tube 


One advantage of 


parameters. 
In the case where the nominal gain 
is given by —g,, (aRk,)/(1 + g,R,) 
the gain will be a sensitive 
function of g, than in the 
where the gain is given by —g,.:. 
In the limiting case in which g,,R, 
1, compensated-case gain is 
R,, independently of g,,.. 


less 


case 


aR, 
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Linearizes Video Stage 


By JACOB MILLMAN 


Electrical 


FIG. 2-—Detection amplifier for 5-in. crt 
gives 500-v p-to-p output with current 
swing of only 25 ma at each tube 


A second advantage may be ap- 
preciated prob- 
lem that arises in the design of the 
last of 


oscillograph. 


by considering a 
amplifier for a 
Such an 
only to 
meet certain specifications with re 
to but 
pro- 


stage an 
cathode-ray 
amplifier 


is required not 


spect frequency response, 


to 
signal 


additionally be 


undistorted 


must 
vide 
of 
a substantial deflection of the beam 


able 
an output 


sufficient amplitude to produce 


If the quiescent current of a tube 
is /, it may: be estimated roughly 
that the tube will fairly 
linearly over a current range 0.25], 
to 1.75/, that the total plate 
voltage change is (AJ) R 1.5/7,R;,. 
If this output swing is inadequate, 


operate 


si) 


it may be increased by increasing 
the plate resistor, but such a pro 
cedure has an adverse effect on 
frequency response 

One solution to the problem is to 
change the tube to one whose cur- 
rent can be made large enough to 
supply the required output voltage 
resistance 
must be used to meet the bandwidth 
specifications. In so doing, the drain 
of the power supply will have been 


and the additional tube 


across whatever plate 


increased 
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Engineering 
Columbia University 
New York, 


and 

Dept Electrical 
The 
Veu 


City ¢ 


we 2 York 


capacitances of the larger tube may 
in part undo the advantage gained 
in not having to increase the plate 
resistor. other 
the 
plate circuit resistor must satisfy 


In such a case and 


similar circumstances where 
certain requirements which are in- 
with the 


specifications, 


consistent band-pass or 


distortion cathode 


compensation may be used to ad- 
vantage. 

The amplifier will 
give a times as much output, for 
fixed bandwidth, as will the uncom- 
pensated amplifier for the same 
current swing. Because of the way 


the gain depends on g,, in the two 


compensated 


cases and, since 9,, 
function of 
larger output 


is essentially a 
current, this 

in the com- 
pensated amplifier will have less dis- 
than the signal 
available from the uncompensated 
amplifier. Since the gain of the two 
amplifiers is the same, the input 


tube 
signal 


tortion smaller 


signal to the compensated circuit 
must be a times the input to the 
uncompensated amplifier. 


Deflection Amplifier 


The amplifier stage of Fig. 2 was 
used as the deflection amplifier for 
a 5RP1 cathode-ray tube operating 
at overall accelerating voltage 
of 12 kilovolts. Deflection sensitivity 
of the cathode-ray tube is about 
100 volts per inch and 5 inches of 
deflection was required, 


an 


A first step in relieving the bur- 
den on the amplifier is the use of 
a symmetrical that 
tube half the 


required signal. 


amplifier 
only 


SO 
each supplies 

Each half of the amplifier uses 
both sections of the Amperex 9903 
dual beam tetrode. The 47-ohm re- 
sistors minimize the possibility of 
high-frequency 
tions. 


parasitic oscilla- 


The voltage developed across the 


Engines 


N 


ring 


ollege 


HERBERT TAUB 


De pt 


) 


different from 
the bias required so some additional 
bias is applied directly at the grids. 
The total shunt capacitance at each 
plate load is about 22 puf. For the 
value of R, 410 ohms, the value 
of C, needed is 535 pypf. 


cathode resistor is 


The quiescent cathode current is 
about 56 ma and the quiescent plate 
current is 
the g,, of both sections together of 
the 9903 is about 10 millimhos, The 
gain, calculated from |A I mde; 
(1 + g»,), is 19.6, while the 3-db 
frequency is 3.7 me. 

The 250-volt 
quired at each plate is achieved with 


52 ma. At these currents 


output signal re- 
a plate current change of only 25 
The required input 
13 volts and the factor (1 4 
is about 5 


ma, swing is 
about 
D mbt) 

If cathode compensation were not 
employed the plate resistor would 
to 2,000 
ohms and for comparable linearity 


have to be reduced about 


of output, a tube would have to be 


selected which could furnish a 


quiescent current of about 250 ma. 


Another application for cathode 
compensation exists in connection 
with If 
small 


enough to give good high-frequency 


direct-coupled amplifiers 


a plate load is used that is 


response then the d-c 
across this 
that a rather 
at the plate. Hence, a direct 
nection from this plate to the grid 
of a succeeding tube 


voltage drop 


load may be so 


small 


high voltage exists 


con 


may be in 
convenient. This d-c plate voltage 
may direct con 
nection possibly used if the plate 
is increased. The 
response may be restored through 


be reduced and a 


load frequency 
cathode compensation 

The authors wish to express their 
to M. Star and J 
Rabinowitz of the Tel-Instrument 
Co. for their contributions 
velopment of the circuit of Fig. 2 


appreciation 


to de- 
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Elements of series-tube system (A) with feedback rectifier (B) and tube protection (C) 


Series Tube Modulates 


UMMARY —— Low-level system can be employed for any service requiring 


high information rate, light weight, simplicity of adjustment. easy variation 


of output power or controlled-carrier operation 


DVANTAGES and disadvantages of 

the various methods of high- 

level and low-level amplitude modu- 

lation of radio-frequency trans- 

mitters are generally known to 
radio engineers. 

In addition to better known and 
more methods it is 
possible to modulate the output of a 
transmitter by inserting a tube in 
series with the screen supply of the 
modulated amplifier. 


conventional 


System Advantages 


Such a system has several ad- 
vantages over most other low-level 
Since even high-power 
screen-grid transmitting tubes oper- 
ate with relatively low screen-grid 
voltages and currents, this series 
tube may in many re- 
ceiving-type tube. 

Frequency of the modulating sig- 
nal may be allowed to vary from 
d-c to a very high frequency since 
the output of the modulator is de- 
rived from the cathode of the series 
tube, which has a low-output im- 
pedance like a cathode follower. The 
modulating system operates at rela- 
tively high efficiency, 


systems. 


cases be a 


By W. B. BERNARD 


Commander, U. 8. Navy 
U. 8. Navy Electronics Lab 
San Diego, California 


Inverse feedback can be applied 
easily over a wide frequency range. 
The transmitter is easy to adjust. 
In the simpler version, power out- 
put can be adjusted with a single 
control without disturbing loading 
or modulation adjustments. 


Since the modulation system is 


MODULATING 
SIGNAL 


FIG, 2 


coupled it is possible to 
under controlled-carrier 
conditions without complicated cir- 
cuits; it is only necessary to form 
the modulating voltage so the 
screen-grid voltage is zero during 
periods of no modulation. 

Figure 1A the most 
elementary form of the series-tube 
screen-grid modulation system. The 
r-f amplifier V, is adjusted like a 
c-w amplifier with maximum rated 


directly 
operate 


shows 


OUTPUT 
NETWORK 


SCREEN 
SUPPLY 


PLATE 
SUPPLY 


Intermediate stage in development of practical circuit 
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MODULATING 
SIGNAL 


*400V (a) QULAT! 
> 


FIG. 3—Version of final circuit (A) with inverse feedback added (B) 


Amplifier Screen-Grid 


After this adjust- 
ment the output power of the stage 


screen voltage. 
may be varied from zero to maxi- 
mum by varying the potential on 
the grid of V,. Because of the mode 
of operation, V, may be operated 
continuously at any output level 
from zero to maximum without ex- 
ceeding its ratings. Such operation 
permits maximum flexibility in the 
use of the transmitter. 

Certain screen-grid transmitting 
tubes have a nonlinear relation be- 
tween screen-grid voltage and power 
and 
by other 
parts of the system can be reduced 
by rectifying a portion of the 
transmitter applying 
this rectified signal as inverse feed- 
back. 1B shows the 
circuit the feedback rectifier 
V, and an amplifier V, added. 

Tube V, is used to amplify the 


output. Such nonlinearity 
nonlinearity 


any 
contributed 


output and 


Figure basic 
with 


feedback signal and also to permit 
the application of the feedback and 
modulating-signal voltages to separ- 
tube should 
noted that the whole system is still 
directly 


ate electrodes. It be 
eoupled. Controlled-carrier 
operation is therefore still possible 
and the inverse feedback will stabil- 
well 
as contribute to the linearity of the 
modulation 


ize the power output of V, as 


process. 

Figures 1C and 2 show the addi- 
tion of the tube protection feature 
to the circuits of Fig. 1. Resistors 
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R, and R, are selected such that the 
potential at their junction is slightly 
the maximum 
ating screen-grid voltage of V,. In 


most cases R 


below desired oper- 
can be selected high 
enough in value to prevent excessive 
dissipation from a)vlied r-f power. 

Should this prove impossible a 
radio-frequency choke can be con- 
nected in series with R, to remove 
the r-f voltage from it. Resistor R, 
could be connected to a point below 
the output network. However, this 
would not protect V, against dam- 
age in case some component within 
the network open-circuited. Under 
normal the 
supply to V, cuts off the plate cur- 
rent of V, so that it has no effect on 
the operation of the circuit. 


operation grid-bias 


Safety Feature 


If grid bias is lost, V, conducts 
and brings the grid of V 
potential, The cathode of V, follows 


the grid to a relatively low poten- 


to a low 


tial thus greatly reducing the screen 
the 
the bias voltage should properly be 


voltage of tube. Sampling of 
done at the grid of V,, if fixed bias 


is used, to guard against damage 
resulting from an open circuit in the 
grid network. With grid-leak bias 
difficulty in the input 


will remove the bias from the grid 


any circuit 


of V., which will provide the nece 
sary protection. 


Failure of volt 


the plate-supply 


4 


MODUL ATING ‘ +400 8 


age o1 circuit in the d-e 


portions of the output network will 


an open 
cause the voltage at the junction of 
R, and R, to fall to zero, 
bringing the grid of V, to zero po 


thus 


tential. The potential at the cathode 
V, will be 
reduced to preventing 
damage to V,. In the circuit shown 
in Fig. 1C the output power of the 
transmitter may be varied by mak- 
ing R, variable. 

For a practical check on design 


of V, and the screen of 


low value, 


factors a_ transmitter 


structed 


was con- 
and tests conducted. The 
transmitter was first wired as 
shown in Fig. 3A. A 6S8J7 pentode 
was chosen as V, to realize a large 
stage gain. It was necessary to re- 
turn the cathode of V, to —90 v to 
bring the voltage of V, 
down to zero potential. The trans- 
up 
nected from the circuit. 

The voltage of V 
was to 250 volts by adjusting 


cathode 


mitter was set with V, discon- 
screen-grid 
set 
R,, then V, was connected and the 
68J7 


until 


cathode resistor was varied 


the screen voltage of V, was 
reduced to 125 volts. Oscillograms 
in Fig. 4 were taken with these set- 
tings. Figure 4A is a trapezoidal 
pattern the 
the 


inder normal modulation 


showing modulation 


characteristics of transmitte: 


Operating conditions were such 
that at the most negative modula 


tion point the carrier was not com 
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| | 
| 
| 


.B) 


FIG. 4—Oscillograms taken from early version of final circuit are described in text 


Figure 4B is a 
the 
overmodulation 


pletely cut off 
trapezoidal 
effects of 
The transmitter saturates smoothly 


pattern showing 


heavy 


at the maximum positive peaks and 
the 
oscillogram 


does not go to zero output at 


peaks. This 
shows that a transmitter using this 


negative 


modulation system may be 
the 


abruptly cut 


over- 


modulated without splatter 


caused by carrier. 

If desired, a change in operating 
voltages and better shielding would 
the 
more nearly to zero output at nega 
peaks. 
oscillograms Fig. 4C and 4D corre- 


permit carrier to be reduced 


tive modulation Envelope 
spond to (A) and (B) respectively, 
Fig. 4C being a normally modulated 


envelope and that at (D) being a 


(c) 


heavily overmodulated 

With the 
modulated as shown by Fig. 4C, the 
value of R., in Fig. 3A, 
o reduce the output power of the 


envelope. 
transmitter normally 
was reduced 


transmitter. Since R, is also a part 
of the plate load of V 
of its value reduces the gain of V 

This 


duction in 


a reduction 


automatic re- 
the 
lating signal along with the reduc- 


results in an 
the level of modu- 
tion of the output power. Figure 5A 
is in an envelope oscillogram show- 
ing the effect of 
other controls 
tween the taking of 
Fig. 4C and Fig. 5A. 

In Fig. 3B feedback is 
added to the Output 
of the carrier rectifier is returned 


reducing R,. No 
were adjusted be 


oscillograms 


inverse 
transmitter. 


(0) 


the 
into 
654 
the 


6SJ7 and 
modulating signal introduced 
the cathode of the 6SJ7 by a 
cathode follower. Cathode of 
6SJ7 is returned to —90 volts. 

Using this circuit connection the 


to the grid of the 


amount of gain reduction caused 
by inverse feedback is controlled by 
the capacitor that couples the 6AL5 
diode to the output circuit. Once a 
satisfactory amount of gain reduc- 
the 


operating point can be established 


tion 1s set, proper carrier 


by adjusting 6AL5 cathode voltage. 
Modulation Patterns 


Trapezoidal patterns show normal 
modulation, Fig. 5B and consider- 
able overmodulation, Fig. 5C. These 
are similar to Fig. 4A and 4B ex- 
cept that the modulation character- 
istic is linear as 
might be expected from the use of 
inverse feedback. 
envelope pattern showing the trans- 
mitter set with the quiescent car- 
rier at 
with 


somewhat more 


Figure 5D is an 


the maximum output level 
negative modulated 
upon the carrier. Figure 5E shows 
the 


pulses 


quiescent carrier set for 


minimum level with positive pulses 
modulated 


the carrier. These 
the great 
flexibility and utility of series-tube 
screen-grid modulation. 


upon 


oscillograms indicate 


(€) 


FIG. 5—Power reduction automatically reduces modulation (A). Other waveforms show versatility of modulation system 
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Direct-Reading 


Noise-Figure Indicator 


UMMARY 


Useful in evaluating performance of traveling-wave tubes 


and other microwave components, instrument has a linear output on a decibel 


scale. Absolute accuracy is better than *-0.3 db. Relative accuracy, when used 


as a null-reading device, is better than 0.1 db 


N IMPORTANT aspect of the 
ie cneaiies of microwave com 
ponents and systems is the measure- 
ment of noise figure. 


tech- 
there 


Conventional measurement 


niques become tedious when 
is a large number of parameters to 
be varied, and it would therefore 
be desirable to have an instrument 
capable of reading noise figure di- 
rectly and with a minimum of ad- 
justments. 

Such a con- 
structed and has proved valuable in 
the performance of a 
RCA 1038 low- 


noise traveling-wave amplifiers. 


device has been 
evaluating 
number of type 
similar 
nature have been constructed in the 


Various devices of a 


past.’ All of these employ some sort 
of gas-discharge device such as an 
ordinary fluorescent tube as a stand 
ard noise source. This noise source 
is square-wave modulated at a fre 
the 30-80 
and the resultant 


quency of order of cps 


modulated noise- 
signal fed into the input of the de 
The ratio of this 


component of 


vice to be studied 
modulated noise to 
the unmodulated component may be 
used to determine the noise figure. 

In particular, if all amplifiers are 
linear and a quadratic detector is 
used, the output voltage is propor- 
tional to the noise power and the 
noise figure is equal to the noise- 
source power minus the ratio of the 
modulated to unmodulated output 
voltages in db 


The present noise indicator dif- 
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husetta Institute of Technology 
rington, Massachusetts 


Front panel of noise indicator 


fers from earlier designs chiefly in 
the simple circuits to take 
the logarithms of volt- 
giving an 
output which is linear on a db scale. 


use of 
these two 


ages and subtract them 
The output meter has a scale cover 
ing a range of +3 db about a zero 
which may be set at value by 
the r-f the 
ource and may be read re- 


within 0.1 db. 


any 


varying power from 
noise 


produc ibly 


Principles of Operation 


figure F of a 


may be defined as’ 


The noise receiver 


PF P,/AKT RAJ 
where P, is the total noise power 
of the receiver the 
input, K is Boltzmann’s constant, 
7 290 K, R, is the 
ance of a matched load or dummy 
antenna at the input to the am- 
plifier and df is 


referred to 


resist- 


the effective 


amplifier bandwidth. If the ampli- 
first to a 
room temperature 


connected 
load at 
then to a 


fier input is 
matched 
and which 


noise source 


may be considered as a matched 
load at 


T., F 


some elevated temperature 


may be defined by 
h l; 
the 
powers at the output of the ampli 
fler 


200 1}/(¥ I 


where Y is ratio of the noise 


under these two conditions. 


Consider a noise source at a 
temperature 7, and define the excess 
10 log [ (T,/ 


If P, is the noise power 


noise n in db by n 
290) Ll}. 
at the output terminals of the ampli- 
fier when its input is connected to 
a matched load at room temperature 
and P, is the output 
noise power when the input is con 


increase in 


nected to the noise source, the noise 


figure in db is given by 


F (db " 10 log Py/ FP 

A device which has an output pro- 
portional to log P,/P, reads noise 
figure directly in db, apart from the 
constant term n which may be set 
at any desired value either by vary- 
the the noise 
source in the case of a hot load or 


ing noise ratio of 
saturated noise diode or by insert- 
ing a known amount of r-f attenua- 
tion the source and 
the amplifier in the case of a fluo- 


rescent-tube noise source. 


between noise 


Description of Noise Meter 


he complete apparatus for direct 
noise measurement of an r-f ampli 
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fier is shown in Fig. 1. The noise 
source, a Kay Microwave Mega- 
Node type RG48/U, is modulated 
with a 60-cps square wave. The far 
end is terminated in a matched load. 
A calibrated r-f attenuator makes 
it possible to set the noise power 
from the noise tube at any desired 
value below its full output of 15.84 
db excess noise.” This modulated 
noise signal is fed into the input 
of the amplifier being tested, then 
through a balanced mixer, 30-mc 
i-f amplifier and into the direct- 
reading noise indicator. 

A complete circuit diagram of 
the noise indicator is shown in Fig. 
2, The first tube is a 404A i-f ampli- 
fier designed to extend the linear 
range of i-f amplification so that a 
bolometer detector may be used, The 
bolometer bridge consists of two 
5-milliampere Littelfuses and has a 
square-law characteristic up to 
about 100 millivolts output. The 
time constant of the detector is 
chosen to pass the 60-cycle modula- 
tion with little distortion while re- 
moving most of the higher-fre- 
quency noise components, The d-c 
amplifier has a gain of about 500 
and is linear up to about 50 volts. 


Circuit Details 


The output waveform of the d-c 
amplifier is shown at the bottom of 


Io 


SIKS 470K 


Vv 


404-A | 


Oooo! 


INPUT 


26 7 HEAVY FORMVAR 
ON CTC TYPE 156-204 
GREEN SLUG 
L28 Ls* NAT'L RSS RFC 
SELF RESONANT AT 30 MC 
0 @D * SEL RECT GE 655K 64 


FIG. 2—Bolometer bridge. 
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~ DIRECT-READING NOISE INDICATOR 


FIG. 1 
noise indicator 


Fig. 1. Level P, is proportional to 
the noise power at the output of the 
amplifier under test when in- 
put in matched 
load. Level P, is similarly propor- 
tional to the increase in this noise 
when the 
turned on. The two peak-reading 
voltmeters develop d-c output volt- 
ages equal to P, and P, with an 
error no greater than 5 percent over 
the operating range of the instru- 
ment, which corresponds to a range 


its 
terminated 


is 


a 


power noise source is 


ig ag 


22 


I Be Ss 
> « Ss 


) 
G6 


Test setu> for noise-figure measurement. 


Dashed lines enclose direct-reading 


of 5 to 20 volts out of each peak- 
reading voltmeter. 

These voltages are applied to two 
logarithmic circuits consisting of 
R.-D, and R,-D,. Diodes D, and 
D, are type 6S5K84 selenium recti- 
fiers, which obey a logarithmic cur- 
rent-voltage relationship for small 
currents.. The voltages appearing 
at the grids of the differential am- 
plifier V, are thus proportional to 
log P, and log P,. 

A 100-namp zero-center meter M, 


> 100K 


IN3S4A 


IN34A) 


CA 


S 150K 


OUTPUT’ | 100 
BAL VOLT) * 


K*x 000 


dual peak-reading voltmeters and logarithmic circuits combine to provide linear output reading on decibel scale 
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FIG. 3 
right. Solid lines show ideal response 


connected between the anodes of V, 
reads a quantity proportional to log 
P./P,. Resistor R, may be adjusted 
to calibrate this meter over a con- 
venient range. The present instru- 
db. 

The four-position rotary switch 
together with the 0-50-vamp meter 
M, permits easy 


ment has a range of +3 


balancing of the 
bolometer bridge, d-c amplifier and 
output tube. After the first half 
hour of operation only occasional 
readjustment is necessary. With the 
switch in the operate (4) position 
M, reads voltage P,. This must be 
set in the range 5-20 volts by ad- 
justment of the i-f gain. 
Potentiometer R a vari- 
able d-c voltage to be applied simul- 
the logarithmic 
circuits when the rotary switch is in 
position 1 When 


allows 
taneously to two 


(balance output). 


R, and R, are adjusted to compen- 


sate for the slight differences in 
the characteristics of D, and D,, the 
output meter should read 0 + 0.1 db 
when this varied from 
5 to 20 volts. After the initial ad- 
justment of R, and R,, 
is left in the neighborhood of 10 
volts and is applied to the two 
logarithmic circuits when the out- 
put is being balanced. 
Potentiometer R, provides an ad- 
justable amount of positive feed- 
back through the 0.0022-uf capaci- 
tor to V,. This the d-c 
amplifier an increased high-fre- 


compensate for 


voltage is 


this voltage 


gives 


quency response to 


the relatively poor frequency re- 
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Response of logarithmic circuits. left, and of amplifiers and detector, 


detector. 
Since the characteristics of Lit- 
widely the output 
the cathode of V 
observed on 


of the bolometer 


sponse 

telfuses vary 
waveform at 
oscillo 


should be an 


scope whenever bolometers are 
changed and R, should be adjusted 
until the top bottom of the 
wave flat and the 
move when the 
noise source is switched on and off. 
A phone jack is provided for this 
purpose, This adjustment will make 
the absolute value of noise figure 
accurate within +0.3 db. For more 
results R 
justed by direct calibration against 


and 
square appear 


base line does not 


accurate should be ad- 
a device of known noise figure, since 
this is a somewhat more critical test 
than observation of the waveform. 

Potentiometers R, and R, are 
front-panel controls. Pushbutton S 
increases the sensitivity of M, dur- 
ing the balancing operations. This 
is necessary to prevent damage to 
the meter 
of extreme 
bolometer 


under initial conditions 
unbalance or should a 


burn out 


Performance 


The logarithmic circuits and dif- 
ferential amplifier were tested by 
applying a fixed d-c voltage of 10 
volts to one logarithmic circuit and 
a variable voltage of 5 to 20 volts 
to the 


range of 


other, corresponding to a 
«3 db at the input to the 
instrument. This was done with first 
then 


the other held constant so that both 


one logarithmic element and 


could be checked over the operating 
range. The results are shown in Fig. 
3, left. The errors are 0.1 
db over the entire range. 

The linearity of the amplifiers 
and power law of the detector were 
determined by feeding a 30-mce sig- 
nal into the input of the i-f ampli- 
and measuring the output of 
the d-c amplifier at the cathode of 
Vie as a function of input signal 
voltage. The results are shown in 
Fig. 3, right, where output 
voltage in volts is plotted against 
input voltage. It can be seen that 
the voltage is accurately 
proportional to the input power up 
to at 60 The 
characteristic is independent of the 


within 


fier 


d-c 


output 


least volts output. 
gain of the i-f amplifier and holds 
equally well for each of several dif 
ferent bolometers which were tried. 

The the peak- 
reading voltmeters was tested by 


performance of 


applying a 60-cycle square wave of 
amplitude superimposed 
a variable d-c voltage. The 
errors were less than 1 percent at 
10 volts input and not over 5 per 
cent at the limits of the range of 


variable 
upon 


operation, 5 and 20 volts. 

The absolute value of noise fig- 
ure is accurate to +0.8 db, or some 
what better if a direct calibration 
is made agiinst a standard noise- 
measuring apparatus. If the in 
strument is used as a null-reading 
the r-f 


uator until the output meter reads 


device by varying atten 
zero, measured differences in noise 
figure are 


ible within 


accurate and reproduc 

+0.1 db. When the r-f 
fixed and the 
figure read from the ouput meter, 
errors in relative values do not ex 
0.2 db. 

The author expresses apprecia- 
tion to L. D. Smullin for his 
couragement of this work and for 
helpful suggestions and to 
E. Maxwell for many useful discus- 
sions and assistance. 


attenuator is noise 


ceed 
en- 


many 


The work described in this article 
was supported jointly by the Army, 
Navy and Air Force under contract 
with the Massachusetts Institute of 
Technology. 
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RECTIFIER L-C FILTER 


SERIES 
PREREGULATOR 


SHUNT 
REGULATOR 


FIG. 1—Complete power supply 


N ELECTRONIC power supply 
cats ripple requirements 
for critical circuits consists of a 
rectifier, filter and two-stage regu- 
lator, as in Fig. 1. At 1,000 v out- 
put, there is less than 20 pv peak 
of random signal and no discernible 
ripple. The output voltage can be 
set to any value between 350 and 
1,000 v, and output impedance is 
10 ohms or less. 

Degenerative voltage regulators 
can use either a series regulator 
tube or a shunt regulator tube, as 
shown in Fig. 2, Basically, how- 
ever, the operation is the same: 
The output is compared with a 
reference voltage, usually a battery 
or a v-r tube, and the amplified dif- 
ference signal is applied to the 
regulator tube in such a way as to 
reduce the difference signal. In the 
series regulator of Fig. 2A, this is 
accomplished by changing the plate 
voltage drop of the series or gate 
tube; in the shunt regulator of Fig. 
2B, it is accomplished by changing 
the current drawn by the regulator 
tube. This current, in addition to 
the load current, flows through R 
and any power supply impedance. 

A regulator of either type using 
two twin triodes as amplifiers can 
easily be built to give a ripple re- 
duction of 1,000. When such a 
regulator is used to regulate the 
output of a moderately good recti- 
fier-filter system with ripple output 
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ipple Adjustable 


DIFFERENCE / 
SIGNAL 


(B) SHUNT REGULATOR 


FIG. 2—Basic regulator circuits 


in the order of a few volts, it pro- 
vides an output ripple in the order 
of a few millivolts. 

The effect of transformer mag- 
netic fields has been made negligi- 
bly small by the use of only one 
ground point in the regulator 
chassis so as to eliminate possible 
loops, and by removal of transform- 
ers from the regulator chassis. 
Transformers placed in the vicinity 
of the preregulator amplifier tube 
cause ripple in the output, which 
apparently results from a modula- 
tion of the tube electron beam by 
the transformer field. 

Rectifier voltages to ground are 
caused by coupling from all parts 
of the rectifier circuit to ground 
and to the power transformer pri- 
mary. Commonly these voltages 
are in the order of tens of milli- 
volts, acting on impedances in the 
order of megohms. This condition 
can give rise to a large amount of 
output ripple if the proper choice 
of series or shunt regulator is not 
made, 

Regulator output ripple can be 
reduced to an acceptable amplitude 
by selecting the preregulator and 
regulator so that one terminal of 
the rectifier is grounded, For posi- 
tive output terminal grounded, one 
terminal of the rectifier can be 
grounded by using a shunt pre 
regulator and a shunt regulator. 


Similarly, the series preregu- 


R 
u 


OUTPUT 


FIG. 3—Basic balance amplifier 


lator and series regulator are ef- 
fective when the negative output 
terminal must be grounded. 

In practice, for positive output 
terminal grounded the series pre- 
regulator and shunt regulator are 
nearly as effective as the shunt sys- 
tem. Similarly, for negative output 
terminal grounded, a shunt pre- 
regulator followed by a series regu- 
lator would be satisfactory. 


Amplifier 


The balanced amplifier shown in 
Fig. 3 is employed throughout the 
preregulator and regulator. It is 
quite suitable for such applica- 
tions because gain is not seriously 
reduced no matter how large the 
cathode resistance R, may be, and 
the sum of the currents through 
the two triodes is nearly constant. 

Freedom from gain dependence 
on R, is desirable because it allows 
use of as large a cathode resistance 
as may be required to adjust tube 
operating voltages. With other cir- 
cuits there is serious loss of gain 
because the cathode resistance can- 
not be bypassed at zero and very 
low frequencies. 

The foregoing considerations 
make the problem of supplying 
plate voltages to the required high- 
gain d-c amplifier relatively simple. 
The gain of each half of the cir- 
cuit is exactly the gain that each 
half would have with a perfectly 
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Regulated Power Supply 


UMMARY Two stages of degenerative regulation reduce power supply 


ripple to a fraction of a millivolt while giving relatively low output impedance 


as required for critical electronic equipment. Output is adjustable over range 


of 350 to 1,000 volts 


By GEORGE HETLAND, JR. and ROBERT R. BUSS 


ipplied Bleotronics Laboratory 
Stanford Untwersity 
Stanford, Calif, 


bypassed cathode resistor con V, in the preregulator serves a 
nected from cathode to B minus. similar function. Since in the reg- 

In some cases the grid of V, ulator the current drawn by V, and 
must be operated with no input V, is almost constant, there is a 
signal. An example of such opera- fairly constant 300-v plate supply 
tion is the circuit of V, in Fig. 4. which appears between the cathode 
Since operation with one grid of V, and the negative output lead. 
yrounded halves the input signal, The plate-cathode voltage of V, 
the output signal is also halved, changes with changes in output 
assuming that the cathode resistor voltage caused by output control 
is moderately large. R, or the fine output adjustment 
R,. With 1,000 v output, the plate- 
cathode voltage of V, is 700 v, 

lhe complete circuit is shown in’ which somewhat exceeds the volt- 
Fig. 4. In the shunt regulator, V, age rating but not the power rating. 
acts as a constant-current tube; From the standpoint of tube life, 


Operation 


44 
ooo) \pohoo) 


 K 000 


FIG. 4—-Complete circuit of preregulator, regulator and d-c filament supply. 
Adjust rectifier input for hot spot on regulator tubes. The 12AX7 was selected 
as first amplifier tube in regulator because of its comparatively low noise 
output. Dry-cell batteries serve as voltage references. Use of d-c heater supply 
eliminates 60-cps signal modulation 
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a high-voltage tube would have 
been preferable, but minimum tube 
drop would have been greater, mak- 
ing it difficult to regulate output 
down to 350 v. 

The removal of C, and, in the 
preregulator, C,, will allow oscilla- 
tions around the high-gain ampli- 
fier loop. Since it is desirable to 
have an output capacitor, this 
method of preventing oscillations 
was chosen. 

In operation Rk, and R, are ad- 
justed to give 5 ma through V, with 
the given load and desired output, 
and the rectifier voltage is then ad- 
justed to give 250 v drop across 
gate tube V,. In use, the system 
has been operated at fixed voltages 
for long periods of time and this 
adjustment procedure, when neces 
sary, has not been found to be bur 
densome, If a great many changes 
in output voltage setting were con- 
templated, it would be possible to 
gang these controls. 

An output current limitation is 
set on the system by the 12.5-watt 
allowable plate dissipation of V 
Thus a maximum of 50 ma may 
afely be passed with 250 gate volt 
age, leaving about 35 ma for the 
load. 

The work reported in this paper 
was supported by a joint Army 
Navy-Air Force contract held by 
the Electronics Research Labora- 
tory, Stanford University 





FIG. 1 


Top view of six-gang chassis using basic chassis shown at right. Closeups of assembly are shown in Fig. 5 and 6 


Basic Chassis for 


oe DESIGNERS are faced 
with the necessity of produc- 
ing small quantities of assemblies 


or families of units that can be 


basically similar but must be indi- 


vidually flexible. This situation is 
particularly true in research and 
development fields where each as- 
sembly usually must be special and 
unique, 


Standard Chassis 


Figure 1 illustrates a major as- 
sembly of six standard chassis, of 
which an individual unit is pictured 
in detail. Using these units as a 
basic chassis, adders, registers, 
digit resolvers, pulsers, amplifiers 
and various control units incor- 
porated in the LAS computer have 
been produced, They provide an in- 
expensive and versatile basis for 
wiring experimental circuits in a 
minimum of time. 

Design and subsequent modifica- 
tion of this basic chassis were based 
on a variety of requirements, The 
nature of the research decreed that 
any standard chassis adopted be: 
adaptable for serial, parallel and 
combined operation with other 
units; capable of accepting most, if 
not all, tube types commonly used 
in computer work; small; light; 
rugged; easily wired and serviced 
and capable of being produced in 
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reasonable quantity without re- 
course to expensive equipment. The 
wiring technique dictated that re- 
sistor leads be left a minimum of 
4 inch long and that they be laid in 
place without bending leads wher- 
ever possible. Elimination of hook- 
up wire, adequate ventilation and 
minimum interconnection distances 
between adjacent tubes and units 
were also given weight. 
Statistical analysis of the 
gram established that 7 and 9-pin 
miniature tubes would be used in 
most circuit applications and any 


pro- 


chassis accepting both sockets, in 
common and in combination, would 
satisfy this requirement. 
Composition resistors, mica and 
ceramic capacitors and crystal 
diodes emerged as supplementary 
components whose comparative size 
and application posed no real prob- 
lems. This information completed 
the component picture and there re- 
mained only the determination of 
size and choice of shape. It was 
chosen to incorporate eight stages 
in the basic chassis since this num- 
ber seemed to be a maximum as well 
as common size. The trapezoidal 
shape was chosen for its semichan- 
nel shape, which imparts rigidity to 
the unit and lends itself to a curved 
assembly (Fig. 1) that vastly sim- 
plifies parallel wiring. Finally, a 


few well-placed holes in the main 
insulator permitted transfer of 
some of the components to the upper 
side of the chassis thus relieving 
congestion around the tube socket. 


Chassis Construction 


chassis assembly 


The 


evolved 


basic 
from the above criteria is 
shown assembled and disassembled 
in Fig. 2. The proper is 
formed from 0.032-inch aluminum 
alloy (528 half hard) and the spacer 
insulators are formed from 
3akelite. All of these 
parts are produced from dies made 
in the model shop. An estimated 
150 man-hours of shop time were 
required to fabricate the entire set 
of dies. 

Starting with an aluminum blank 
21s in. wide by 12 in. long, eight 
l-in. socket body holes are punched 
with one stroke of a 4-ton 
The die contains 
punches staggered vertically so no 
more than two punches are shearing 
the metal at any one time. This was 


chassis 


and 
nylon-base 


press. 


assembly eight 


done to avoid overloading the press. 

A second die punches all of the 
socket 
insulator mounting holes and edge 
holes in one pass. 
either side are piloted on the #-in. 
holes and punched progressively. 
These slots serve as clearance holes 


mounting lug holes, center 


Oblong slots on 
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UMMARY —— Universal unit is used as basic chassis for computer adders, 
registers, digit resolvers, pulsers, amplifiers and other control units. Design 
eJof chassis and details of fabrication permit small production runs of com- 


plex electronic equipment with minimum mechanical work by engineer 


By N. M. EMSLIE 


The Inatitwte for itdvanced 
} f Ne le 


Experimental Work 


Prototype model of basic chassis installed in shielded assembly FIG. 2. Exploded view of basic chassis shows components 


1 


= 
agg eof 


t 
FIG. 3—-Filament bus strips as blanked (top) and trimmed for use FIG. 4-—-Closeup of filament-bus connections to 9-pin sockets 
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FIG. 5—Top-view closeup of multigang assembly of basic chassis 


for resistor leads brought to the 
upper side of the chassis through 
holes in the main insulator. Form- 
ing to the trapezoidal shape is also 
done on the punch press. 


Socket Mounting 


One manufacturer makes a 7-pin 
socket with the same mounting hole 
dimensions as their 9-pin socket. It 
was found practical to mount the 
7-pin socket in the hole punched for 
a 9-pin socket. The only objection 
to this procedure is the gap left be- 
tween the &-inch diameter socket 
body and the j-inch diameter hole 
in the chassis, which was a possible 
solder and dirt trap. The 0.016-inch 
bakelite spacer was designed to 
overcome this condition and to serve 
another function besides. 

This spacer is punched in two 
variations, the first with eight 
j-inch holes punched in the same 
die used to punch the metal chassis 
and the second with eight &%-inch 
holes. Both variations have the ob- 
long slots which span and clear the 
two eyelets on adjacent sockets. The 
spacer then serves as a shim to pre- 
vent the main and filament insu- 
lators from being distorted by the 
eyelet heads when they are drawn 
up against the metal chassis. 

In the assembly of a chassis with 
yin sockets, the spacer with the 
nch hole is used, not only as a 
shim but also to close the gap be- 
tween the }-inch hole in the chassis 
and the smaller body of the socket. 
Where 7 and 9-pin sockets are 
mixed on one chassis, a hand- 
operated punch can be used to en- 
large the necessary number of §- 


ry 
i- 
9 
” 


FIG. 6—Bottom-view 


inch holes to 4-inch diameter in a 
minimum of time. 

The first 
punched to fit 9-pin socket bodies. 
In the second operation, seven 0.050- 
inch diameter holes are punched in 
the skirt on each side of every socket 
When this insulator is bent 
and assembled each of these groups 


main insulator is 


hole. 


of holes centers in an oblong slot in 
the metal chassis. The holes are so 
located that a resistor lead can be 
from the upper side of the 

directly to any tube pin 
without bending the lead. 

Folds in this 0.015-inch nylon- 
Bakelite insulator are postformed 
in a crude aluminum die. Although 
nylon-base Bakelite is not normally 
regarded as a suitable postforming 
material no difficulty is encoun- 
tered with the thin sheet used. Or- 
dinary soldering irons inserted in 
holes in the male and female die 
blocks provide sufficient heat to do 
the forming. 


wired 


chassis 


Filament-Bus Strip 


Figure 38 the ladderlike 
shape of the copper filament-bus 
strip as it comes from the press and 
the finished strip with the excess 
metal sheared off and the round- 
nosed clinching tabs bent for inser- 
tion into the insulator. An 0.015- 
inch by {-inch continuous copper 
coil is fed into the die and blanked, 
one hole at a time, cut into 14-inch 
lengths and the excess trimmed on a 
shear. As yet, a use has not been 
found for the unusually shaped 
slugs that are left. 

Figure 4 illustrates the method of 
clinching the bus strips to the in- 


shows 


of multigang assembly of basic chassis 
sulator and the with which 
they can be connected to the socket 
pins. This completes the basic chas- 


ease 


sis, the parts of which are produced 
in quantities of 200 in 8 days. 
The basic chassis can be tied to ad- 
jacent units by an aluminum angle 
tie strip, visible in Fig. 
form an assembly of up to eight 
chassis. In any such assembly the 
shaped-end bulkheads (Fig. 1) are 
eyeletted together where’ they 
overlap to supporting cathode and 
plate and stiffen the 
sembly. Initially, end bulkheads 
were fabricated in one piece, there 
being a different type of bulkhead 
for each type of assembly (single 
chassis bulkhead, two-gang  bulk- 
head, etc.). This practice was in- 
efficient and four-gang and larger 
units were difficult to assemble due 
to tolerance buildups. The present 
end bulkhead is easy to make, eco- 
nomical of material and can be as- 
sembled easily, regardless of chassis 
bend tolerances. Figures 5 and 6 
are closeups of wiring on the top 
and bottom of a multigang assembly 
that illustrate the simplicity of wir- 
ing and ease of accessibility. Note 
the eyeletted terminal boards 
erected at the intersection of the 
chassis (Fig. 6). This greatly facil- 
itates neat wiring and guides and 
supports interstage wiring. 
During the past few years about 
1,000 of these basic units have been 
fabricated. Three other laborato- 
ries have built computers based on 
the IAS computer and have used 
the same design successfully, not 
only in the machines but for experi- 
mental and breadboard circuitry. 


5, to 


busses as- 


November, 1955 — ELECTRONICS 





Ultrasonic Switch Aids 
Diversity Reception 


UMMARY -——— Adapter that can be used with two conventional receivers, 


either a-m or f-m, requires little or no modification to existing equipment. 


Crosstalk from rejected channel is down 40 db 


By G. FRANKLIN MONTGOMERY 


ONNECTION of two existing 
a-m or f-m receivers to op 


erate effectively in dual diversity 
without extensive modification of 
the receivers themselves is possible 
with the adapter shown. 

The local oscillator generates two 
out-of-phase square-wave voltages 
at ultrasonic frequency. Each volt- 
age is used to key two modulators 
The first modulator accepts the d-c 
output of one of the two receivers, 
and the the 
output. 


second accepts audio 

The output of each d-c modulator 
is a square wave whose amplitude 
varies linearly with the d-e input. 
The two modulator outputs are out 


When 
therefore, a 


of phase. they are added, 


square wave is ob- 
tained whose amplitude is propor- 
tional to the difference of the two 
d-ec inputs and 
the 
difference 

the 


whose phase indi- 
the 


square 


cates difference. 
This 
amplified by 
plifier. 

The output of each audio modu- 
lator is a square wave, clamped to 


sign of 
wave is 


difference am- 


a fixed potential during its positive 
half-cycle, whose amplitude is pro 
portional to the instantaneous value 
of the audio signal 
ceiver. The 
outputs are 


from one re- 
two audio modulator 
out of When 
are added, an alternating se 
the 
signals from the two receivers is 
obtained. This is fed to 
an audio amplifier that is gated on 
by the amplified square-wave dif 


phase, 
they 
audio 


quence of samples of 


seq lence 
ference voltage. 
Output of the gated audio ampli 
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fier is thus a sequence of samples, 
at the ultrasonic frequency, of the 
audio signal either 
the The 
receiver output depends 


from one re- 
selected 
the 


phase of the square-wave difference 


ceiver or other. 


upon 


voltage and the circuit is arranged 
so that the selected audio output 
is that from the receiver having the 
greater d-c output. The filtered out 
put of the gated audio amplifier is 
used to drive a power output stage. 


Narrow Crossover 


In any diversity system, there is 
a crossover range of signal ampli- 
tudes in which the audio outputs of 


MODULATORS 


OIF FEREWCE 
AMPLIFIER 


National Bureau 
Washington, D. ¢ 


of Standards 


both receivers are present simul- 
taneously. In the adapter discussed 
here, this crossover range may be 
made as small as desired by provid- 
ing sufficient gain in the difference 
amplifier. Maximum switching rate 
can be half the local oscillator fre 
quency. 
In this 
for a range of direct input voltages 
from 0 to 15 volts, and the cross- 
over range is less than 0.25 volt, 
at full gain settings. The required 
sinusoidal audio input (full gain) 
Crosstalk from the 
rejected audio input is 40 db below 


model, selection occurs 


is 0.5 volt rms. 


the selected input. 


Circuit diagram shows simplicity of method used to obtain optimum signal from 
two receivers with good rejection of weaker siqnal. Neon lamps show which 


receiver has stronger signal 





Square-Law Detector 


FIG. 1--Square-law characteristic show- 
ing segmented approximation (A) and 
isolated segment (B) 


FIG. 2——Detector design chart plot of 
error functions vs. segment voltage ra 
tio r.. Curves are plot of Eq. 6 


FIG. 3-—Typical biased-diode circuits 
(A) and (B) and their response (C) 
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By JAMES W, SAUBER 


-— REALIZATION of a true root- 
mean-square voltmeter for 
measurements 
of nonsinusoidal waveforms is 
made difficult by the detector re- 
quirements. 

Some means of achieving a 
square-law response must be pro- 
vided. As an electrical network the 
detector may have two or more 
terminals, with input and response 
Response 


sensitive wide-band 


as voltages or currents. 
may be proportional to the square, 
the mean-square or the root-mean- 
square of the input. The detector 
may be unilateral or bilateral, but 
in any case a squaring characteris- 
tic is essential. 

A square-law characteristic can 
be synthesized from linear resistors 
in combination with voltage-biased 
diodes. The parabolic characteristic 
is thus approximated 
tinuous sequence of linear segments. 
The degree of approximation may 
be made as high as 
through the use of more segments. 


by a con- 


desired 


MEAN SQUARE * 


Project Engineer 
Ballantine Laboratories, Ine 
Boonton, New Jersey 


Dynamic amplitude range is 
limited only by the quality of the 
diodes, The diodes act only as volt- 
their own 
nonlinear characteristic having a 
second-order effect on the synthe- 
sized square-law characteristic. 
diodes have finite back 
may be somewhat 


age-actuated switches, 


Crystal 
resistance and 
temperature sensitive. Nevertheless, 
the synthesized. square-law detector 
incorporating crystal 
affected by temperature to a much 
lesser extent than thermocouples. 

The detector used in this true-rms 
voltmeter is of the segmented- ap- 
proximation type using high back- 
resistance germanium diodes in a 
circuit wherein the effects of crystal 
imperfections are minimized and 
for which there is no zero-signal 
current to be balanced out. 

This squarer accepts 
voltage signals from a 
rectifier and responds in a current 
instantly proportional to the square 
of the input voltage. This current is 


diodes is 


positive 
full-wave 


x 1pOO 


OuTPUT 


FIG. 4—-Square-law detector providing a total of nine line segments with the first 
segment variable to allow adjustment of the square-law characteristic 
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for RMS Voltages 


UMMARY 


operation on square-law segment of operating curve. Instrument covers range 


Voltmeter uses series string of biased diodes to maintain 


from p volts to 320 volts at frequencies from 5 cycles to 500 kilocycles 


passed through a_ sensitive d-c 
microammeter which is bypassed to 
the alternating component of the 


response, 


Square Law Approximation 


A current-versus-voltage square 
law 
mented approximation, is shown in 
Fig. 1A. A typical isolated segment 
Fig. 1B. Ideally, the 
characteristic equation is 


characteristic, with its se¢ 


is shown in 


u Ke 


where K is a proportionality con 
stant. Therefore, at the points @,,, ¢ 
and é,, representing the voltages fon 
which the approximation errors are 
to be greatest 

‘. Ke,*, 1. = Ke?, i, = Ke,? (2 


Let p,, p, and p, be these maximum 
errors and let the added subscript 
for the linear approxima- 
the 
points the approximation points are 


l stand 


tion. In terms of square-law 


(3 


the 
and the error 


It is convenient to use seg- 
ment voltage ratio r, 


functions a and b where 


Substitute Eq. 2 into Eq. 3 and then 
the 
straight line. The linear approxima- 


into standard equation for a 


tion can be expressed as 


K(l 


i= 


The maximum errors and the seg- 
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Voltmeter allows 100-.“v siqnal to be 


ment voltage ratio r, are related by 


4a +-b(4a 2 — 


2)\r. 
4abr.4+P=0 (6) 


r.¢—4ar,? + 


Equation 6, plotted in Fig. 2, is an 
important design equation, for upon 
specification of the desired maxi- 
mum the 
ratio is determined, 

For the 


where it 1s 


errors seyment voltage 


important special case 
that the 
imum positive error to be equal to 


desired max- 
the maximum negative errors, a 
1 + p,/1 For p 
0.02, corresponding to a maximum 


p, and b l 


root-mean-square error of 1 percent, 
- 1.494, 


seyment 


and ten such sym 


metrical end to end span 
an overall voltaye-ratio range of 


(1.494) 55. 
current-ratio 
3,000 


The corresponding 
range ] approx- 
imately 

In some cases it may prove ad 
visable to specify a_ restricted 
amplitude range of small errors and 
permit progressively larger errors 
the 


above 


for adjacent amplitude ranges 


and below the restricted 


detected with a noise level of 12 uvolts 


range. It is only necessary to see 
that the end point errors p, and p, 
are matched between adjacent seg- 
ments. The total voltage-ratio range 
is the product of the individual r,’s. 

In general, the detector-response 
error will be less than the maximum 
design errors, since the response to 
a sine wave, for example, will in- 
alternating 


clude a succession of 


positive and negative errors tend 


ing to cancel each other. The most 


the 
other 


severe test is response to a 


square wave o1 flat-topped 


pulse 


Detector Network Design 


Assuming that the diode in Fig. 
3A has zero forward resistance and 
infinite reverse resistance, current 
will not flow until the signal voltage 
e exceeds the bias voltage e,,. There- 
the 
G (e Cm), 


current 
G being the conduct- 
ance of the resistance R, as shown 
in Fig. 3C. 

In Fig. 3B the bias voltage is de- 


after, response is 


71 
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FIG, 5-—-Block diagram of root-mean-square voltmeter. The instrument is essentially 


an amplifier-detector 


termined by the ratio G./(G, + G,), 
the current by the 
combination G, + G,. By connectiny 
many such circuits in parallel and 
adding their current responses it is 
possible to approximate any first 
quadrant monotonically increasing 
function. 
To derive 


and response 


the circuit values re- 
quired for the square-law approxi- 
mation it is necessary to determine 
the number of linear segments, cach 
segment corresponding to a biased- 
diode circuit, on the basis of the de- 
sired overall voltage-ratio range and 
the amount and distribution of 
maximum errors. 

Use Fig. 2 for finding r, for each 
segment, Operating limits of volt- 
age and current are then chosen, 
permitting specification of the pro- 
portionality constant K and the 
various segment biases e,,. 

The slope of the approximation, 
from Eq. 5, is 
r,? 

b 


slope = 2G = K(l — pales r. 


b 

l 
the sum of all circuit con- 
ductances up to and including the 
one under consideration, and by tak 
ing the difference between suc 
cessive values of these sums the 
individual circuit conductances are 
obtained. For the initial segment, 
which in the usual design is not 
biased 


XG is 


G = Kil Duden (8) 
Finally, the values of G, and G, as 
in Fig. 8B may be calculated for 
each circuit from G, ¢ and the 
voltage of the bias source, 

The effect of linear series resist- 
ance R,, such as resistance of the 
signal source, is to require modifica- 
tion of each conductance sum by 
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the factor 1/1-R,2G, and in the sub- 
sequent calculation of G, and G, é,, 
must be modified by the factor 1 — 
K(1 Dm) Codey. 

To permit the use of semicon- 
ductor diodes a circuit similar to 
Fig. 4 was developed. Here the diode 
circuits are connected in tandem in 
the order of increasing bias volt- 
ages. The diodes are in series and 
each circuit receives its signal from 
the circuit immediately preceding. 
it. Capacitances to ground are min- 
imized, 

If high back resistance and high 
forward-conductance germanium or 
silicon diodes are used, temperature 
effects will be small at worst, since 
the tandem arrangement is to a 
large extent self compensating. 

To achieve wide-band response 
extending to as high a frequency as 
possible, control must be exercised 
over circuit capacitances since at 
the highest frequencies the circuit 
tends to peak detection. 


Instrument Details 


Figure 5 shows a block diagram 
of the complete instrument. Essen- 
tially, the voltmeter is an amplifier- 
detector type instrument; input sig- 
nals are changed in voltage level by 
suitable amplifier-attenuator com- 
binations before detection. The low- 
est measurable voltage is deter 
mined by the inherent noise of the 
instrument referred to its input. 
Noise of 12 pv is typical, and there- 
100-nv signal may be de- 
tected by a square-law detector, 
after amplification, with less than 
1 percent error from this source. 

The upper limit of voltage meas- 
urements is 320-v rms. A signal of 
this amplitude and with a crest 
factor of 5 has a peak of 1,600 v, 
which is considered the voltage 
limit for the components and spe- 


fore a 


cific techniques employed. 

The instrument therefore spans a 
voltage range of 130 db. Two separ- 
ate compensated attenuators pro- 
vide the requisite 120-db attenua- 
tion in 10-db steps. 

The two amplifiers combined pro- 
vide a total of 84-db gain with flat 
frequency response from 5 cps to 
500 ke. Each amplifier is stabilized 
by negative feedback and power- 
supply regulation. In combination 
with a separately stabilized unity- 
gain phase inverter a balanced cath- 
ode-follower output is provided. 

To effect complete d-c isolation 
between amplifier and detector cir- 
cuits without impairing low-fre- 
quency response an output trans- 
former is allowing the 
common point between detector and 
meter to be grounded. 

The detector shown in detail in 
Fig. 4, is designed to provide con- 
trolled square-law performance over 
a 50-to-1 range of voltage ampli- 
tudes, corresponding to a current 
variation of 2,500 to 1. Full-scale 
meter current of 200 ya is obtained 
with a detector input of 5-volts rms. 

Squaring is controlled up to 25-v 
peak, thereby allowing a signal with 
a crest factor of 5 to be measured 
at full scale, and larger crest-factor 
signals at down-scale points. 

The effective bandwidth of the 
instrument for wide-band noise and 
pulse measurements is about 1 me. 

Note that total of nine seg- 
ments are used, the initial segment 
being variable to permit exact ad- 
justment of the square-law charac- 
teristic. The detector bias-supply 
control R, provides an_ effective 
variation of about 20 percent of the 
proportionality constant K. A 
thermistor shunt R, across the 
meter provides temperature com- 
pensation for the entire instrument. 

Instrument 


used, 


for sine-wave 
measurements is within 3 percent 
between 15 cps and 150 ke, and 5 
percent between 5 cps and 500 ke. 
For complex waveforms within the 
crest-factor specifications the error 
depends only upon the distribution 
of harmonic frequencies within and 
without these frequency ranges. 

The writer acknowledges the in- 
valuable assistance of Walter Kram 
and J. R. Hansell of Ballantine 
Laboratories in the development of 
this instrument. 


error 
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SHORTEST ELECTRICAL PATH TO 
THE GROUND:::SIMPLIFIES WIRING 
°-**-REDUCES SPACE REQUIRED BY 
CIRCUIT COMPONENTS— 


A JOINT DEVELOPMENT OF ERIE RESISTOR CORP., 
AND CINCH MANUFACTURING CORPORATION, 


sg gpa pecan gives C | N c H t RI E 
tary types, available in seven pin mir ' ; 
ture. nine o j ; et = 
‘ 
A 


: “Plericon” 


With built-in ceramic condensers, 
Plexicon Tube Sockets, no larger 
than standord receiver socket, 
provide the most effective methed 
ee ae A of by-passing . . . with con- 
cor foment 5 denser close to tube element pro- 
viding shortest path to the ground, 
. capacity up te 1,000 
MMF—the tube element moy 
be coupled or by-possed as 
desired. 


Reduces set assembly 

costs saves space; per- 

mits moving other compo- 
CNG) comodsants anal nents closer to tube socket. 
able of leading electronic Where space and weight make 
jobbers—everywhere compactness mandatory, as in airborne 
equipment, the Plexicon socket is the 


solution 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


For shielding tube, two types are available for miniature 

socket as shown, Bayonet with three lengths of shield cans 
available and Snap-on, two lengths of shields 
available. Bayonet type shown here 


The Mounting strap is a CINCH development for 
ease and simplicity in mounting miniature 


ed 
sockets. One strap nut takes the place 
” of two conventional type nuts and is 
; generally used in assembling 
= sockets having attached base. 
(©) ©) 
= Write for 


BAYONET detailed 
SHIELD SHIELD BASS MOUNTING STRAP information 





Noise Factor Nomograph 


UMMARY - Chart for receiver designers relates bandwidth, noise 
factor and power in antenna circuit. Noise factors for both 10-db and 


3-db signal-to-noise ratios may be obtained 


IGNAL-TO-NOISE RATIO sets By STUART McCARRELL* The same chart, with a fixed 
S an absolute limit to the Administrative Engineer correction factor of + 3.4 db, 
sensitivity of a receiver. The a a may be used for radar systems 
noise generated by the radiation where a 3-db signal-to-noise ratio 
resistance of the antenna over and a 100-percent modulated r-f 
the overall bandwidth of the re- (2) Input = 4yv; antennare- are specified. 
ceiver sets a limit on how far _ sistance 300 ohms and band- (3) If a radar receiver is to 
receiver noise may be reduced, width = 2 ke. Locate point B_ have an overall bandwidth of 4 
Therefore, the noise factor, at 300 ohms and 4 pv. Draw a meanda noise factor of no worse 
which compares a receiver to line parallel] to a dbm line to in- than 15 db, what dbm sensitivity 
what could be achieved if the tersect the reference line. Con- may be expected? Connect 4 mc 
antenna were the sole source of nect 2 ke on the bandwidth scale and 11.6 db (15 db — 3.4 db) in 
noise, allows receivers with with this point and project tothe the noise-factor column. This 
drastically different bandwidths noise-factor column where NF line (C) intersects the reference 
and antennas to be compared. 11 db. line at —70 dbm. 

Above broadcast-band frequen- 
cies, power in the antenna circuit 
is important since the first tube INPUT IMPEDANCE IN OHMS 
has a finite input resistance. 10,0007 —-— = 
Therefore, the dbm_ concept, 
which refers all power levels to 
1 mw, is convenient. 

This chart allows the designer 
knowing any two of the factors: 
power in the antenna, bandwidth, 
noise factor, to determine the 
third. The center section of the 
chart enables various levels in 


NK 


wv in the more commonly used 


A 


3S 
° 


USI TTY A Pe NT 


antennas to be translated into 
dbm. 


ey] 
t 


The following examples are for 
communication receivers where 
the convention is to specify 
a 10-db signal-to-noise ratio, 
(S + N)/N), and a 30-percent 
modulated r-f input. 

(1) Input 1.5 wv, antenna 
resistance 50 ohms and band- 
width 5 ke. Locate point A at 
50 ohms and 1.5 pv. Draw a line 
parallel to a dbm line to inter- 
sect the reference line. Connect 
5 ke on bandwidth scale with 
this point and project the con- 
necting line to the noise-factor 
column where NF 6.5 db. Noise factor scale is for 10-db signal-to-noise ratio with 30-per 


ae cent modulation. Adding 3.4 db to noise factor value corrects 
® Formerly with Hallicrafters Co scale for 3-db signal-to-noise ratio with 100-percent modulation 


erenence mel “| AT TN TAT 


NV 


AN 
| \ 


dd he Oe EO ED 
NOISE FACTOR IN 0B 


| TAT ITN WAT TN 


i 


0. 
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For fast service on 
precision components... 


CAPACITOR 


Sn 


FP 
Electrolytic 
Capacitors 


call your local 


MALLORY out 


distributor 


Wom YOU NEED first-rate electronic Next time you're pressed for time, don’t 
components fast — for short production feel you have to sacrifice quality for quick 
runs, repair work, experimental use, pro- delivery. One quick call to your Mallory 
totype development, or any other pur- distributor will save you valuable time, 
pose—just reach for your phone and call and still assure you of the high standards Pn Mereur 


. ‘ ‘ : Hatter i« 
your Mallory distributor. Chances are, of performance which have made Mallory 


he’ll have the exact sizes and ratings you components the choice of leading manu 
want... right on his shelves. facturers everywhere. 


Your nearby Mallory distributor carries The complete new 1955 Mallory catalog 
a wide selection of Mallory precision lists all the Mallory products carried by 
made components. His stocks include a our distributors. We'll be glad to send you 
complete assortment of capacitors, re a copy. At the same time, we will tell you 
sistors, switches, controls, rheostats, mer the name and address of the Mallory dis 
cury batteries, vibrators, and rectifier tributor nearest you. Just call ourlocal Dis 
He’s a good man to know trict Office, or write to us in Indianapolis. ' alwo 


reaistors 
vibrators 


Depend on MALLORY for Service! —. 


a a 
P. R. MALLORY & CO., INC P_R. MALLORY & CO. Inc 
Distributor Division, Dept. A 

P. O. Box 1558, Indianapolis, Indiana A L LO 


P R. MALLORY & CO., Ire BATTERY DIV NORTH TA 
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Electrons At Work 


farm Machinery Parts Speeded by Radio 
' | ; 


Dealers in Caterpillar Tractor parts employ two different kinds 
of communications radio to provide faster service for customers. 
The Weaver Tractor Co. in Sacramento, Calif. connects its main 
store with three branch stores using Citizen Radio, Because they 
are located 30 to 60 miles away, a repeater station is required. 
The operator at the right uses selective calling to obtain only 


Tiny Tube Amplifies UHF-TY 


New General Electric 6BY4 uhf amplifier for use in television tuners. The tube. 
made from ceramic and titanium metal, was demonstrated with heater disconnected. 
An electric coil heated the whole tube and brought the cathode up to operating 
temperature. The tube is applicable to military equipment 


RADIO-FREQUENCY amplification at 
ultrahigh television frequencies is 


General Electric may reduce the ex- 
pense of an r-f stage if the tube can 
be turned out in quantity to sell for 
about $2. By the nature of its con- 
struction, it lend itself to 
automatic manufacture. Its 


possible but generally expensive in 
reference to other production costs 
for home tv The new 
6BY4 ceramic triode developed by 


receivers, should 


capa- 
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Edited by ALEXANDER A. McKENZIE 


AN 
IN AW 


the store desired. Taylor Machinery Co. in Memphis, Tenn. keeps 
a parts man on standby duty after the store closes for the day. 
He listens (left) at frequent intervals for calls from an answering 
service, whether he is at a movie, in a bowling alley or else 
where. If he hears his call, he contacts the answering service by 
telephone and receives his message 


bility of operating at temperatures 
will make it use- 
ful to the military and for special 


in excess of 500 ( 


industrial applications. 

A half inch long and inch in 
diameter, the tube, looking like a 
miniature oil drum, has been tried 
as a grounded-grid amplifier at 900 
me with 10 me bandwidth. Power 
gain is about 15 db. Noise factor is 
approximately 8 db. Amplification 
factor is 100 and at a plate voltage 
of 200 volts the transconductance is 
6,000 Transconduct- 
ance-to plate-current ratio is 1,200 


micromhos, 


micromhos per milliampere. 

Although complete details on the 
method of construction are a manu- 
engineering de- 
that the new 
tube has a parallel-plane construc- 
tion. The predominant materials 
used are ceramic and titanium and 
the characteristics of the latter 
make possible its use as the sole 
gettering agent. 

Infinitesimal spacing of elements 
short electron-transit time, 


facturing secret, 


tails released show 


vives 
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PAP Heel 
aug alla) 
for powering 
HTT TT 


save time 
...and money... 


Build these compact Power Supplies into your equipment! 


* Kepco Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


* REGULATION: Specified for each unit is available throughout 600 mo. Ka SERIES 
its output voltage range and is less than 0.2 volts for line 


fluctuation from 105-125 volts and less than 0.2 volts for Volts 6.3V AC w 
load variation from 0 to maximum current. 0-150 | Each supply 


100-200 has two 
© RIPPLE: Less than 3 mv. rms. 195.3251 10 Amp 


FEATURES 295-450 | outputs 
@ Superior Regulation KR 
300 ma. SERIES 
@ Power Requirements 105 


@ Ultra-Stable 85A2/063 
Reference Tube 
125 volts, 50-60 cycles 0-150 | Each supply 
100-200 has two 


@ Terminations and locking 195-325 5 Amp 


Rack Mount 
4 0 


@ Wire Harness and Resistor 
Board Construction 


@ Low Ripple 
Low Output impedance 
Fast Recovery Time, Suit 


able for Square Wave Pulsed 
Loading 


Voltage Range continuously 


type voltage contro! on rear 
of unit 


@ AC, OC Switches, Fuses, and 


KR10} 295-450 outputs 


variable without Switching Pilot Lights on Front Panel 


Either Positive or Negative 
may be Grounded 


Oil Filled Condensers 


@ Color Grey Hammertone 
0-150 
100-200 


a6. 796 
ID 34 


@ Guarantee One Year 


To Include 3 Current and Voltage Meters, Add M to Model 
number (eg KR 1M) and Add $30.00 to the Price 

To include Dust Cover and Handles for Table Mounting, Add C to 
Model number (eg KRI-C) and Add $10.00 to the Price 

To include Meters, Dust Cover and Handles, Add MC to Model 
number (e.g KR-IMC) and Add $40.00 to the Price 


PRICES F 0.8. Flushing 


A LINE OF 45 MODELS 


Available from Stock — Catalog on Request 


KEPCO LABORATORIES 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. + INDEPENDENCE 1-7000 
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Radar sentry plane picks up information on 
surface craft 


Machine-wound grid structure has 1,000 
turns per inch 


while reduced interelectrode capaci- 
tance and minimum lead inductance 
enhance use of the tube at uhf. The 
new ceramic is said to minimize r-f 


losses 


Solar Battery Powers Early warning aircraft fly radar equipment as they patrol east and west coastal 
- areas. Combat Information Officer (below) co-ordinates search work 


Telephone Carrier 


RADAR watch, limited generally to 
line-of-sight distance, can be ex- 
tended by pushing lookout stations 
beyond the perimeter of the pro 
tected area and by increasing the 
effective horizon. Both these steps 
can be resolved by use of high-fly- 
ing aircraft. 

The U.S. Navy and Air Force 
use Lockheed Super Constellations 
carrying 6 tons of radar equip- 
ment. Crews of 31 men man the 
aircraft for round-the-clock opera- 

Rural telephone line now carries sev tions. The project is known as air- 


eral circuits using transistor amplifiers 


borne early warning (AEW). 
powered by solar generator atop pole 


IMPROVED rural telephone service 
using carrier currents on so-called 
thin or skinny routes has been 
made posible through the develop- 


Storage battery operates low-current 
transistor equipment during night. It is 
charged by solar battery that powers 
equipment during day 


ment of transistor equipment. With 
current drain reduced as compared 
with electron tube equipment, it is 
possible to power remote amplifiers 
from the recently developed Bell 
Labs solar battery. 

When the solar charger is backed 
up by storage cells, periods of bad 
weather or darkness, during which 
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no ketchup needed 


When a predestined steer meets a dedicated chef... man, that’s steak! 
If steer or chef is bad (and double trouble if both)... ketchup can’t help. 
Now comes the commercial. 


Take the best available materials (sifted by unrelenting research). 

Season with the same inventiveness used by Dr. A. O. Beckman to develop 
the precision potentiometer in 1940 (we’ve never switched brands). 

Add assembly-line economies without compromising quality. Test and 
retest in the industry’s most complete lab. Inspect a dozen times 

(too many cooks can’t spoil this broth). Pack well. Ship on schedule. 


Man, that’s a HELIPOT precision potentiometer ...no ketchup needed! 


Sirat in precision potentiometers Helipot makes precision potentiometers... 

Helipot Corporation / South Pasadena, California linear and non-linear ...in the widest choice 

Paywnecering representatives in principal cities of wizes, mounting styles and resistances. 

@ avvwion of BECKMAN INSTRUMENTS, INC. Many models are stocked for immediate 
shipment ...our engineers will gladly adapt 
standard modela to your requirements... 

saceneee or design entirely new HELIPOT® precision 
potentiometers for you. 
For information and epecificationa... 
eae “nao. U.s. PAT. OFF write for data file 1101. 
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THE FRONT COVER 


Mi‘. FPACTURE of color kinescopes of the shadow 
mask type requires that three phosphors be 
laid onto the screen in a dot pattern, The process 
used for black-and-white kinescopes provides for 
suspension deposition of the phosphor over a period 
of time. To speed up the process for color tubes, 
RCA uses 


bined with polyvinyl alcohol, deionized water and a 


three color-producing phosphors com 


the color kinescope, each solution is distributed a 
hown on the cover and the photograph at the left 

When the glass cap is taken out of the slurrying 
machine, it is affixed to is its individual shadow 
mask and placed on a so-called lighthouse as show: 
at the right. The light dots expose the phosphor and 


fix it photographically. Excess phosphor is washed 


photosensitizing agent. 
Applied centrifugally as a 


Silicon disks assembled in modules of 
nine deliver power at the rate of 100 


watts per square yard of effective 
surface area 


1 


the olar battery is weak 
operative, offer no problem 

Such an installation is now fui 
multicarrier tele 


nishing rural 


phone service near Americus, Ga., 


for Southern Bell Telephone Co 
The Bell solar battery compri 


” 


ing 43 silicon cells cushioned in 


180 


lurry 


off and the glass plate is then put through two 
more similar steps to obtain the other two sets of 


to the cap of dots. Colors are red, green and blue 





Commercial ‘TV 


London station of the Independent Television Authority (ITA) began full-scale 
commercial television on Sept. 22, 1955. Such programming is effectively in 
competition with that of government-sponsored British Broadcasting Corp., until 
recently a monopoly. Control desk, with transmitter beyond, was built in 
Croydon by Marconi's Wireless Telegraph Co., Ltd. ERP of station is about 60 kw 
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ASEAL 


You can choose from 46 standard designs 
in tab and axial lead styles to meet re- 
quirements for all types of military and 
industrial electronic apparatus and 
instruments. 

This complete line of Permaseal Resis- 
tors is designed for applications which 
require highly accurate resistance values 
in small physical size at 85°C. and 
125°C. operating temperatures. 

Protected by a special Sprague-devel- 
oped plastic embedding material, Per- 
maseal Resistors provide maximum 


SPRAGUE 


SPRAGUE ELECTRIC COMPANY - 


November, 1955 Want more informat 


35 MARSHALL ST. « 


PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS 


resistance to high humidity (they meet 
severe humidity requirements of MIL-R- 
93A and proposed MIL-R-9444 USAF). 

The winding forms, resistance wire, 
and embedding material are matched 
and integrated to assure long term sta- 
bility at rated wattage over the operat- 
ing temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances down 
to 0.1%. They are carefully and 
properly aged for high stability 
by a special Sprague process. 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 
ENGINEERING 
BULLETIN NO. 122A 


Se 


NORTH ADAMS, MASS. 
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ELECTRONS AT WORK (continued 


oil and covered by glass is about 


15 times more efficient than pre- 
ever mee vious solar converters. The cells 


convert as much as 11 percent of 
the energy they receive, a perform 

one O ance comparable to that of the best 
gasoline and steam engines. 
Preferred Circuits 

- ° ~ ° ° 
Spri NG - NG j neers Standardization 
” 


IMPROVED operational reliability, es- 
tablishment of design standard lev- 
els and simplified maintenance 
training are among the advantages 


ly YOU HAVEN'T, perhaps it’s 


time you did, Our Spring 
Engineers don't have tor- 
sion springs for eyes or wire 
forms for ears, to be sure, 
but they know just about 
everything there is to know about designing the right spring for 
the job. That’s hardly surprising in view of the thousands of 
tough spring problems that have been solved at lower cost by 


Lewis Spring Engineers. 


If a spring is a vital part of your product, get acquainted with one 
of our Spring Engineers. Chances are good that he can show you 
how to realize maximum product performance at minimum cost 
with a Lewis spring that’s engineered to the job. Behind his re- 
commendation stand the experience, facilities and reputation of a 


company ge wed to serve you quickly and well. 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. NORTH AVE. CHICAGO 47, ILL. 


PRECISION 


4% P R t Ba G § FIG. 1—Example of preferred circuit 
ig for mixing radar video signal with 


: (B), (C) and (D) of the 22 video mixers 
The Finest Light Springs and Wireforms of Every Type and Material found ta reder sets 
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— Federals new germanium rectifier stacks — 


a mighty handful of 


Smallest, lightest, most rigid oat Once in a while a new design is so good that it sets entirely new 


standards for an electronic component. The new Federal germa- 


rated up to 565 volts DC and nium stacks are like that. Here are seven of their most important 


advantages over existing types... advantages that mean a better 


up to 6 amps... 1 to 12 fins rectifier for your equipment: 


(Over 100 standardized combinations) @ SPACE-SAVING—The stacks average one-third shorter in 
length. 
LIGHTWEIGHT— Light, strong plastic side strips are used in- 
stead of heavy axial assembly bolts and insulators. 


RIGID CONSTRUCTION — Interlocking of fins and strips 
builds a “tight” structure unaffected by vibration. 


BETTER HEAT DISSIPATION —Full area of the fin is available 
The 1N91, 1N92, and f reall 
1N93 germanium rec- or Cooling. 
ee \ TERMINAL LUGS ELIMINATED —Terminals are stamped out 
scons ae ae on \ as part of the fin corners, so that wires may be soldered di- 
verse leakage current rectly to the fin. 


Cen SR Gees NO PROTRUDING BUS BARS—Corners of fins are clipped 
out for passage of bus bars connecting non-adjacent plates. 


FULLY INTERCHANGEABLE —Electrically and mechanically 
interchangeable with types now on the market. 


For detailed information, ask for ‘Federal Germanium Power 
Stacks’’ booklet. Phone NUtley 2-3600 or write to Dept. F-213. 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, NV. J. 


in Canada: Standard Telephones and Cobles Mfg. Co. (Canada) Lid., Montreal, ?.Q. 
Export Distribvtors: international Stondard Electric Corp., 67 Brood St., New York 
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Weight-saving, space-saving SUBMINAX RF 
connectors! Obtain 500 rf circuits for each pound 
of weight using SUBMINAX, compared with 
8 rf circuits for each pound of weight of equiv- 
alent Series N connectors! Space-saving: 7 
SUBMINAX plugs occupy same space as 1 
Series N plug! 
Available in 50 and 75 ohm constant imped- 
ance—and in either push-on or screw-on cou- 
pling design. Complete line includes straight 
and right angle plugs, jack, cable feed through, 
bulkhead jack and receptacle. Hermetic seal 
receptacle in screw-on couplings only. 
Cable assemblies with AMpHENOL submini- 
ature coaxial cable easily accomplished with 
hand Crimping Tool—only two types needed 
for entire series. 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
In Canada; AMPHENOL CANADA LTD., Toronto 


ELECTRONS AT WORK (continued) 


to be gained by standardization of 
electronic circuits. 

A program undertaken by Na- 
tional Bureau of Standards and 
Navy Bureau of Aeronautics seeks 
to determine well-known circuit con- 
figurations common to a wide va- 
riety of equipment. The purpose is 
to weed out unnecessary differences 
in detail. A full technical report will 
be available in November from the 
Government Printing Office. It will 
he titled “Preferred Cireuits Man- 


FIG. 2—Five if strips produced for 
Navy aeronautical equipment perform 
the same electrical functions 


ual, Navy Aeronautical Electronics 
Equipment” and_ identified as 
NAVAER 16-1-19. 

Some circuits are unique and 
specially designed for a purpose. 
Most circuits, however, are widely 
used in many equipments. Such 
widely used circuits become essen- 
tial building blocks, like the ele- 
ments of a block diagram. While it 
is not always advantageous to freeze 
circuit design, economies often re- 
sult thereby in price, delivery time 
and reduction of spare parts. 

Junior engineers who are often 
assigned the routine of designing 
well-known circuits will have their 
work facilitated, reducing, in turn, 
the supervisory burden of senior 
engineers. 

Studies of 22 equipments showed 
essentially 60 circuit types.  Al- 
though circuits within a type were 
not necessarily identical, in many 
‘ases they were similar enough for 


| standardization. For example, cer- 


tain range-marker generator cir- 
cuits could well be identical for 
many radars and for other time- 
scale generators. 

Power supply circuits were found 
capable of standardization. As a 


| first step, studies were made of the 


large number of power supply volt- 
ages. It was discovered that volt- 


| ages used in 20 equipments showed 


20 different nominal values that 
could readily be reduced to four. 
A typical preferred circuit for a 
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Save, save, save time, trouble, money 


J ) 
Powde 


when purchasing molybdenum permalloy 
Cores, for there can be no waste when you buy 


from Magnetics, Inc. Exclusively Performance 


. Guaranteed 


these cores are also graded according 
to inductance, and color-coded so your assemblers 
know how many turns to put on without special 
testing. Write today for full details STN aay 
PC-103 and: your Color-Coding Card and 


remember 


COTE 


RHEUM AAD GMUTLo 


nL 
Lane 


MAGNETICS inc. 


DEPT. E-24, BUTLER, PA. 


*Manufactured under a license agrec 


ment with the Western Electric Co 
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THERMOSTATIC Provide delays 


ranging from 


aM TP NAS 20 150 


y 


561 Broadway, New York 12, N. Y. 


P 
; 
R? 
5 
T 
; 


or 


eels 


Dag 


MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


© Actuated by a heater, they operate on 
A.C., D.C., or Pulsating Current. 

@ Hermetically sealed. Not atftected by 
altitude, moisture, or other climate 
changes 

@ Circuits: SPST only--normally open or 
normaily closed 

Amperite Thermostatic Delay Relays are 

compensated for ambient temperature 

changes from 55° to + 70°C. Heaters 
consume approximately 2 W, and may be 
operated continuously 


STANDARD, 
The units are most compact, rugged, explo 


sion-prool, long-lived, and inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin 
Miniature 


PROBLEM? Send for 
Bulletin No. TR-81 


Also—a new line of Amperite Differential 
Relays may be used for automatic over 


load, over-volitage, under-voltage or under- 
MINIATURE 


cy NO 
REGULATORS 


e Amperite Regulators are 
designed to keep the current in 
a circuit automatically regulated 
at a definite value ( for example, 
0.5 amp ). 


For currents of 60 ma. to 5 amps, Oper 
ates on A.C., D.C., or Pulsating Current. 


Hermetically sealed, light, compact, and 
| most inexpensive. 
| 


Sek Amperite Regulators are the simplest, most 
La td effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (--55° to 
90°C), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube. 


10 
LTAGE OF 24 ‘WITH AMPERITE 


BATTERY 6 CHARGER! VOLTAGE VARIES 
VARIES APPROK 


50% 


BATTERY VOLTAGE 


MPERITE CO., Inc. Rages 


Atle 


Technical Bulletin 
No. AB-51 


Radio Corp, Lid., 560 King $1., W., Toronto 28 
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ELECTRONS AT WORK (continued 


FIG. 3—NBS-BuAer preferred circuits 
are adaptable to different methods of 
construction as shown in different fab- 
rication techniques 


radar video mixer is shown in Fig. 
1A. That at (B) is a common-ca- 
thode mixer combining pulses repre- 
senting range markers and heading 
markers. In Fig. 1C a common-ca- 
thode mixer combines two positive 
polarity range strobe triggers. The 
circuit in (D) combines 9-v positive 
polarity range markers with 2-v to 
10-v positive iff signals. 


Flat Cathode-Ray Tubes 


DISPLAYS using cathode-ray tubes 
of unusual design have been de- 
scribed previously (ELECTRONICS, p 
7, Feb. 1955 and p 214, Mar. 1955). 
Technical information recently 
made available from Kaiser Air- 
craft and Electronics Corp. summa- 
rizes some aspects of function and 
design. 

In its simplest form, the tube 
comprises a phosphor screen, a set 
of horizontally disposed deflection 
plates and an electron gun placed 
below them. The electron beam from 
the gun is deflected in a plane paral- 
lel to the phosphor screen and 
slightly behind it. 

Under the condition that the de- 
flection plates are at the same volt- 
age as the phosphor screen, the 
beam will sweep the entire area be- 
tween the phosphor screen and the 
vertical deflection plates. The de 
flected beam will pass behind the 
phosphor screen until it reaches a 
field created by one of the vertical 
deflection plates being at voltage 
lower than the phosphor screen, The 
beam will be deflected into the phos- 
phor screen at that point. 

Owing to its horizontal deflection 
at the gun the beam will describe 
a horizontal line on the phosphor 
screen, If the voltage on each of the 
several vertical deflection plates be- 
hind the phosphor screen is varied, 
a negative field, created by these de- 
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RELIABILITY! 
WESTERN GEAR 


HERE ARE 


“The difference is reliability” *« Since 1888 


WESTERN GEAR 
PACIFIC-WESTERN PRODUCTS | Sor! TEAM smission 


PLANTS AT LYNWOOD, FAGADENA, BELMONT, GAN FRANCISCO (CALIF, 
SEATTLE ANO HOUSTON — REPRESENTATIVES IM PRINCIPAL CITIES 
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Na ne 


TCT Amma nce 


‘ 


hia 
Quartz Crystal 


with 


Pe eRe 
iA strip of sockets (left) and 
orm ee | 
dia, switch assembly (right) illus- 
trate the space saving qualities of 
be) ee te 


information? Use px 


To 


Latest addition to the M*Coy line of 
high quality, precision quartz crystals 
is the new M-21 “MCMite’"’ . . . with 
.040" dia. pins. The new M-21 sup- 
plements its twin brother, the M-20 
“MSMite'’ which has wire leads. To- 
gether, these two crystals offer ex- 
eu Ce ae a 
Cea a le a and 
frequency control equipment. The 
M-21 plugs into a sub-miniature sock- 
et while the M-20 can be wired or 
soldered to a printed circuit terminal 
board. Both may be incorporated into 
miniature selectot switch assemblies.' 
The M-20 and M-21 crystals are sub- 
miniature, hermetically sealed units 
Se CU a ee 
os larger, regular size crystals, yet 
require only one-fifth as much space. 
Both meet military specification re- 
a a a ed ae 
above 5 mc. and overtone operation 
above 15 mec. Neither sacrifices sta- 
URAC ul eae im) or md 
same characteristics and performance 
requirements as the 
le: ieee lee 


A lL 


eee na ARE 


ie Oe S Meld 11 chew 
a ee A ee aed 


M-20 and M-21 
‘“*MCMite"’ 


t a4 
FREQUENCY RANGE i | 
. 3 


5 me to 125 me 


n last page 


ELECTRONS AT WORK 


flection piates, Will move smootnis 
from the top of the tube to the bot 
ary that the voltage 
on each plate be dropped uniformly 


and that the 


It ] nece 


voltage on the next 
st as the 


oltage on the previous 


‘ 


lower plate start t 


tt drop jt 


aches a minimum so that a nonin 
terrupted flow of the negative field 
r. Seven to ten plates are 
enough for adequate con 
, ing action of this 
beam to a 
» at the surface of 
at power 


em 


o-bend model of the ne 


tube, the electron gun is placed to 


inject a beam below the tube and 
midway between the extension of 
both the phosphor screen and the 
bottom vertical deflection plate. In 
this arrangement, transverse de 

flection plates on the bottom side 
of the beam deflect the beam up 
ward into the area behind the pho 

phor screen, This lower portion of 
the tube is 
voltage or slightly above. 


normally operated at set 


An isolating electrode is needed 


Voltages on the horizontal defle« 


British TV Tower 


Eight-stack aerial array atop fabricated 
tower has gain of about sixfold in 
power when used by England's first 
commercial television broadcast station. 
It is located at Croydon and was built 
tor Independent Television Authority 
by Marconi 
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WHY CHRYSLER 
DECIDED 


TO “DO 


IT WITH EASE*” 


Chrysler Corporation's guided missile research engineers wanted more 
than the ordinary analog computer’s savings in solution time. They 
wanted faster set-up; rapid, simple computer programming and oper- 
ation; automatic data recording, and high accuracy. 


Chrysler and BERKELEY engineers worked 
together to develop an EASE* computer 
matched to Chrysler requirements and offering 
these outstanding features: 


1. Automatic pushbutton setting of diode func 
tion generators, which permits set-up of their 12 
non-linear functions in a matter of minutes 
rather than hours, and provides high accuracy 
with drift-free representation of the required 
function 


2. Automatic “hold” of computation at any two 
pre-set times, by means of an elapsed time clock 
and pre-set hold circuitry 


3. Digital display and readout of any selected 
variable on printed tape at the rate of one per 
second, to an accuracy of I part in 10,000. 


4. Timing matrix which provides signals at any 
time “t” between 1 and 999 seconds, for program- 
ming control. 


5. Remote operation and automatic scale fac 
tor indication of the recorder, controlled by the 
computer 


This is an excellent example of BERKELEY's 
ability to work closely with customers to develop 
computing and simulation equipment matched 
to specific requirements. Availability of BER 
KELEY’s complete line of quality-computer 
components means early completion and sub 
stantial savings in costs. (Overall cost of the 
Chrysler EASE* computer was far lower than 
that of competitive equipment) 


An eight-page brochure describing BERKELEY EASE* computers and 


components is yours for the asking; please address Dept. GI! 


Electronic 


*EASE = Analog 
Simulating 
Equipment 


(TM) 


ELECTRONICS 


ahaa] 


2200 Wright Avenue - 


November, 1955 


BECKMAN INSTRUMENTS, INC. 


Richmond 3, California 
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Oma AG 


new range of 


MALT LALO 


eTci ThA lite ale 


i 
STO) to 5 
seconds 


Recovery Rate: 
extremely 


eet eye 4 


specify 


HOT WIRE 
Tada 
RELAY 


Type HF-O 
NEATER-28 
SET FORT 5 


Contacts NO 


BO er hs 
renTe 


sturdy, dependable, 


application-tested 


SERIES H 


leh am Li 
aT Tala 


RELAY 


YPe um OF 
Eater 639 
em ae) || ce 


‘ i ar tes.) mi 
eG 


ro 


WRITE for Publication No. 35- 


complete engineering 
data and drawings 


ERY) Hot Wire Time as Relays 


Dx signed for delay intervals which are longer than 
those produced by magnetic relays and shorter than 
can be produced by the usual types of thermal relays, 
these G-V Hot Wire Time Delay Relays make possible 
many simplified, lightened and improved designs 


How They Operate: G-V Series H Time Delay Relays 
employ a group of nic kel-chromium alloy wires, 

8 to 20 strands electrically in series and mechanically 
in parallel, as the actuating element. A mec hanism 
holds these wires under tension and when the 
energizing current passes through these wires, 
heating them and causing elongation, the mechanism 
multiplies this and moves the contacts into 


or out of engagement, 


Over two years of successful field service in electronic, 
aeronautical and industrial equipment prove these new 
G-V relays to be de pendable, efficient and accurate. 


ADJUSTABLE DELAY even though hermetically sealed 

DC or AC of any frequency for energization 

SMALL AND LIGHT. %4” diameter, 2%” length. Weight: 1 oz 

WIDE AMBIENT RANGE compensated from —70°C to 100°C or higher 
CONTINUOUS ENERGIZATION without damage 

AVAILABLE in 7-pin Plug-in and Flanged designs 


G-V CONTROLS INC. 
24 Hollywood Plaza, East Orange, New Jersey 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 
tion plates now are varied from 
plate to plate in a sequential man- 
ner, each plate varying gradually 
from B+ to approximately zero. 
The vertical deflection plates make 
the second bend and bring the beam 
into contact with the phosphor. 
The two bends occur at right an- 
gles to each other. 
in each bend may 


Focusing action 

be likened to the 
collapsing of a copper pipe when 
bent sharply. The beam is squeezed 
in one dimension during each bend 
and since these bends are at right 
angles, the result is a small spot 
on the screen. Deflection defocusing 
is normally a problem in convention- 
al tubes, as is beam blowup. This is 
a condition in which the charges 
within the beam tend to force the 
beam apart and therefore deterio- 
rate focusing. They are of little 
hindrance in the new tube, as deflec- 
tion defocusing is turned to advan 
tage and beam blowup is of little 
consequence, owing to the fact that 
a dense beam is not created until 
the last convergence at the phosphor 
screen. 

The display arrangement of the 
single-bend model results in a key- 
stone-shaped display. This keyston- 
ing may be corrected by electronic, 
electrostatic or electromagnetic 
means. The two-bend model is not 
subject to keystoning. 


Controlling Means 


Each deflection plate varies be- 
tween B+ and approximately zero 
in turn so the resultant 
field down the 
smooth manner 
versible 


negative 
moves tube in a 
This action is re- 
and can be used to create 
backward sweeps. There are many 
ways of accomplishing this voltage 
control, but only two will be de- 
scribed. 

The simplest arrangement uses 
driven from the 
normal sawtooth voltage source, to 
sweep a row of target plates that 
are electrically connected to one set 
of deflection plates in the cathode- 
ray tube. The resistors serve to re- 
turn the plates to B+ after the 
beam has passed. This setup will 
cause the on each plate to 
be varied in a linear 
sequential operation. 

The desired result may also be 
accomplished by the use of a varia- 
ble-u or remote-cutoff grid in a tube 


an electron gun, 


voltage 
manner for 
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MICROWAVE 


SIGNAL GENERATORS 
AND SIGNAL SOURCES 


for extremely. 
high frequencies 
12,400 to 50,000 mc 


Rugged, compact, completely integrated units. Designed to save 
engineering manhours in the laboratory and on the production 
line. Operate simply with direct-reading continuously variable 
dials. No calibration charts. 


Frequency is measured by direct-reading reaction-type wave- 
meters that assure extreme accuracy. VSWR is exceptional— 
Signal Generators 1.7 to 1; Signal Sources 1.7 to 1 when attenu- 
ated. Calibration accuracy is given special attention. 

Consult Polarad on all your EHF problems. 


wumher | Power Output 
Model Number Output Power Model Number (Average) 


SG 1218 i : $$ 1218 15 mw 


SG 1822 ; Si De 10 mw 
SG 2225 , 10 mw 
SG 2427 10 mw 


$6 2730 = $$2730 | 10mw 
aks slomnedraenan voielbsiaaiienes POLARAD MICROWAVE SIGNAL SOURCES 
SG 3033 $$ 3033 10 mw 12.4 TO 50.0 KMC 
SG 3336 SS 3336 9mw 
35.1 to 39.7 KMC SG 3540 SS 3540 5 mw 
et EHF SIGNAL GENERATORS 
$S 3742 Approx. 3 mw 
— Range +10 to +30 DBM _- - : 
41.7 to 50.0 KME Accuracy with Correction: +2 0B SS 4150 Approx. 3 mw : Unique power measurement system em- 


. - — ploys waveguide components of unusual 


Modulation: design — allows continuous and frent 
1. Internal 


1000 CPS Square Wave panel monitoring. 
2. External ‘ . 

a Pies Attenuation is independent of power set 
Pulse Width: 0.5 to 10 Microseconds and frequency. 
PRF: 50 to 10,000 PPS 
Pulse Amplitude: 10 volts Pk to Pk Min. . 1000 cycles cps square wave modulation 
Polarity: Positive 

b. Sawtooth or Sinusoidal and external fm or pulse modulation pro- 


Frequency: 50 to 10,000 CPS i v j 
Amplitude. 15 Volts RMS Min vided over entire frequency range. 


SPECIAL FEATURES OF 


37.1 to 42.6 KMC External Source Power Measurement 


For complete information write to your nearest Polarad he tele a a 
representative or directly to the factory. 
Piet Db MAINTENANCE SEnrvice AVAILAGLE 
THROUGHE ’ THe couagTrey 


ELECTRONICS CORPORATION 


at 4h 43-20 34th STREET, LONG ISLAND CITY 1, N.Y 
ie ta 


REPRESENTATIVES + Albuquerque + Atlanta + Baltimore - Beston + Buffalo - Chicago + Dayton + Englewood + Fort Worth ~- Los Angeles + New York 
Philadelphia + San Francisco + Syracuse « Washington,0.C. - Westbury + Winston-Salem + Canada, Arnprior, Toronto—Export: Rocke international Corporation 
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NEW FERRITE ISOLATOR... a useful device 
with many applications, such as oscillator 
isolation. This light-weight unit (less than 
2 Ibs.) improves system performance by 
reducing long-line loading. It also pre 
vents undesired frequency shift, insures 
uniform power output with improved 
transmitted pulse spectrum 


FERRITE Resonance Absorption Trans- 
verse Field isolator for use where high 
power handling capacity is required, Over 
a 10% band width this unit has... greater 
than 9 db isolation, less than 0.4 db in 
sertion loss and VSWR less than 1.03, 


A SUBSIDIARY OF 


GENERAL PRECISION 


TESTING EQUIPMENT 
STANDARD AND CUSTOM 
MICROWAVE 
COMPONENTS 


UNIVERSAL TEST SETS 
FOR X, K,, and C BANDS 
Combined in one unit are means to mea 
sure power —a spectrum analyzer—a unit 
to measure frequency, and a signal gen 
erator. 

Each test section is modular in con- 
struction, with separate plug-in chassis. 
Available for X, K, and C Bands 


STANDARD microwave equipment 
for laboratory or production in- 
cludes attenuators, directional 
couplers, crystal mixers, wave 
meters and other components 
Units are available for $,C,X», X 
and Ks Microwave Bands in 
aluminum or brass. 


CUSTOM-DESIGNED Microwave 
equipment is a Kearfott specialty. 
Skillful engineering, wide expe 

rience, with complete laboratory 
testing facilities can be brought 
to bear on your problem. Kearfott 
can supply special components 
such as rotary joints, R.F. sources 


and matched assemblies 


FERRITE 
ISOLATOR +>», 
MODEL 152-1A 


FERRITE 
HI-POWER 
MODEL 154-1A 


Write today for complete technical bulletins 


ott COMPANY, INC. 
LITTLE FALLS, NEW JERSEY 

WESTERN MANUFACTURING DIVISION 
14644 OXNARD ST.+ VAN NUYS, CALIF. 


SALES OFFicEes 


ELECTRONS AT WORK continued 


employing a series of anodes 
arranged in a row. The end of the 
grid that has the larger spacing 
requires more voltage to be cut off 
and so will pass electrons while the 
yrid is too negative for the lower 
end of the tube to conduct. There- 
fore, a positive-going sawtooth volt- 
age applied to the grid will cause 
the tube to conduct in a progressive 
manner from the top downward so 
that the voltage on the various de 
flection plates will be varied as de- 
sired to create a raster or other 
Scan 
High Volt ge 

Since the vertical deflection plates 
are behind the phosphor screen and 
the beam must pass between these 
plates and the screen to reach the 
top portions of the tube, these plates 
must normally be at full screen volt- 
age. This places severe require- 
ments on components used in the 
vertical-deflection portion of the 
controlling circuits. It is common to 
operate these vertical plates at 15,- 
000 volts 

Control tubes have been especial- 
ly developed to handle this high 
voltave and one type, normally en 
ployed in groups to handle a set of 
deflection plates, employs an electro 
static ion-trap to protect the oxide 
cathode from high-voltage ion bom 
bardment. This tube has an operat 
ine range from a few hundred volts 
to over 20,000 volts 


Electronic Chopper 
for D-C Amplifiers 


By Irvine BarpDITCH 


Rialtinu 


COMMERCIALLY AVAILABLE vibrator- 
type choppers have voltage limita 
tions depending both upon their 
contact material and physical con 


fOuUlPMENT PA 


Eastern Office: | Midwest Office: South Central Western Area 

1378 Main Ave 188 W. Randolph St Office: Office: 

Clifton, NU Chicago, tll 6115 Denton Drive | 253 Vinedo Ave 
Dallas, Texas Pasadena, Calif 


CORPORATION Vacuum-tube d-c chopper is useful at 
high voltages where arcing may re 


duce life of vibrator type units 


Want more information? Use post card on last page 
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If your applications require a capacitor with uniform 
characteristics and exceptional stability over an ex- 
tended temperature range, Type JL DISCAPS will pro- 
vide the best answer. Control of production processes 
from basic powders to completed DISCAP is your 
assurance of absolute uniform quality. 


Maximum capacity change between —60° C and 
+110° is only +7.5% of capacity at 25° C. Type JL 
DISCAPS with a standard working voltage of 1000 
V.D.C. are manufactured in capacities between 220 


MMF and 5000 MMF. 


Plug-in Leads 


Type JL DISCAPS as well as temperature com- 
pensating, and by-pass types are manufac 
tured with plug-in leads for printed circuit 
applications. Leads are No. 20 tinned 
copper (.032 diameter) and are 
available up to 14” in 
length. Plug-in DISCAPS 
will provide worthwhile 
savings on printed cir- 

cuit assemblies. 


Write today on your company letterhead for expert 


engineering help on any capacitor problem 


DISCAP fda RADIO MATERIALS CORPORATION 
CERAMIC 


CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago-18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, 


Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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The most advanced developments in 
electronics are being made in the 
sphere of airborne radar and related 
ground control systems because of 


military emphasis. Further applications of 
electromechanical techniques in these fields are 
creating new openings in the Systems 

Division of Hughes Research 

and Development Laboratories. 


Engineers who have demonstrated ingenuity and inventive ability 
will find interest in areas of work that call for devising reliable, 
maintainable, manufacturable designs for precision equipment 
developed at Hughes Research and Development Laboratories. 

The design of this equipment, manufactured at Hughes, in 
volves mechanical, electromechanical, electronic, microwave and 
computing problems. Design also requires the use of such 
advanced techniques as subminiaturization, unitized “plug-in” 
construction, with emphasis on design for volume production. 
Knowledge of electronic components, materials, finishes and mili- 
tary specifications is useful. 


Scientific 
Staff Relations 


Culver 


RESEARCH 


City, 


AND DEVELOPMENT ' Los Angeles 
County, 


LABORATORIES 


Want more information? Use post cord on last page. 


ELECTRONS AT WORK (continued) 


struction. In applications where 
d-c potentials of greater than 300 
volts must be converted to a-c volt- 
ages, their use is not indicated. 

A simple vacuum-tube circuit of 
good stability and long life can be 
used. This circuit consists of two 
triodes connected as cathode follow- 
ers with a common cathode being 
fed alternate half waves of the 
chopping frequency through sele- 
num rectifiers to their respective 
plates. The unit exhibits in large 
measure cathode-follower stability, 
while the series grid resistors limit 
loading on the d-c sources. 

The transformer center tap and 
the cathode resistor may be re- 
turned to either ground or posi- 
tive and negative potentials respec- 
tively to allow both positive and 
negative inputs to the grids. 


Nonlinear Time-Delay 
Generator Uses Diodes 


By Bruce A. KAUFMAN 


Frankford Arsenal 
Philadelphia, Pa 


A DELAYED TRIGGER can be produced 
whose delay from the initiating 
trigger is proportional to a known 
nonlinear function of the height of 
a control pedestal containing system 
information. In addition, this ped- 
estal varies in amplitude through- 
out its duration and the delay must 
be determined by its height at the 
instant of initiating trigger. 
These requirements were met by 
a time-delay generator of the phan- 
tastron type. In a _ phantastron, 


LINEAR RISING EGMENTED Fa 
wwPUT ouTPyT 


FIG. 1—Nonlinear function generator 
uses biased diodes to shape waveform 
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Now... HIGH CONDUCTANCE 
GERMANIUM DIODES 


by HUGHES 


A series of new High Forward Conductance types has been added to the comprehensive 
line of Hughes subminiature germanium point-contact diodes. The sturdy 
nite rnal construction of these point-<« ontact devic es ensures elec tri al ind Ne h nic il 


stability—even under severe operating conditions 


With the addition of this new series, Hughes now offers an even greater selection 
of RETMA, JAN, and Special diode ty pes, embracing the complete range of germanium 
diode specifications. This means that you can be sure of obtaining the 
parti ular Hughes diode best suited to meet the specific requirements of your circuit 
I h it’s bec ause you can cho« se from among vary ing combinations of suc h cle trical 
characteristics as: High Conductance High Back Resistance . . . Quick 
Recovery High Temperature Operation 


Listed here are a few of the more popular 

Hughes diode types, arranged according to forward 
ind reverse characteristics. More than 

150 additional special types are available. 


At Hughes, intensive research is devoted WORKING 


to the continuing development of existing INVERSE FORWARD CURRENT at +1V 
: VOLTAGE (Milliamperes 

products This effort progressively pro- ! ' t 

10 20 50 100 


2000:A@— wv | HD 2158 


vides you with the finest semiconductor 
devices available. It is one reason why 
Hughes diodes are first of all tor | _ 104A @ — 10V 
RELIABILITY. It’s one more reason wh 50yA 50N 

. nes 100uA 5ON } IN116 INTI7 | IN1I8 
you should come to Hughes for your 500A | 1N90 INOS | INOS 
. 850uA 50V IN 126* 
diode require ments ? 
50yA 5OV IN99D IN 100 
100yA 5OV INO97 INOS 
125yA 50V iN191** 
250uA 50V IN192** 
250A @ 50V IN108* 
S00uA 5OV 


180uA @ 90 
500uA 100V 
625yA 1005 IN6BA 
OuA @ 50V IN127* 
HuA @ 50V HD 20651 
HOA @ 150V IN55B 
tian Types. 1N198 only high-temperature tested at 75°C 


**Computer Types. Special recovery tests. IN191 and 1N19@ tested for back current at 55°C 


New High Conductance types lated in red 


HUGHES SEMICONDUCTOR DIVISION 


New York Chicago 


Aircraft Company, Culver City, California Leo Anal 
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I hope we 
got a record 
of THAT... /” CY 


COSTLY DESTRUCTION TESTS DEMAND 
THE RELIABILITY OF A 


FAIRCHILD OSCILLO-RECORD CAMERA 


Of course, you can always get another piece of equipment to test, set up your 
mstruments, repair your personnel, relandscape the grounds and start all over... 
but it’s really easier and less expensive to get the data the first time. Barring a 
cataclysm like the one above, the Fairchild Oscillo-Record Camera is your best 
. the first time. 
Since Fairchild built the first camera specifically designed for oscilloscope 
recording, more Oscillo-Record cameras have been used than all other continuous 
motion oscilloscope recording cameras combined. The Oscillo-Record camera has 


bet for getting accurate records of the test data you want . . 


several design features which contribute to its outstanding reliability and trouble 
free operation in obtaining accurate test data. It is ruggedly constructed; its 
sprocket film drive eliminates slippage, even at high speeds. Rigid, top-of-scope 
mounting safeguards it against accidental upsetting, maintains the camera in 
focus at all times and leaves oscilloscope controls unobstructed. Other features 
include the electronically-controlled continuously variable film speed which per 
mits the selection of the exact rate of film transport for optimum performance 

For any wave pattern .. continuously varying, stationary or single transient, 
at all speeds from 1 to 3600 inches per minute, (7200 in/min on special order ) 
the Fairchild Oscillo-Record camera is the reliable means of photographing scope 
patterns. Industrial Camera Division, Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Expressway, Jamaica, L. I., N. Y., Dept. 120-25A. 


OSCILLOSCOPE RECORDING CAMERAS 


Want more information? Use post cord on last page. 
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FIG. 2—-Time-delay generator produces 
pulse delayed in time as a function of 
nonlinear waveform generated by V 


plate-rundown and hence screen 
pulse duration is a highly linear 
function of the plate-control voltage 
existing at trigger and is independ- 
ent of it afterwards. The trailing 
edge of this screen waveform may 
be differentiated to produce a spike 
delayed in time from that which 
triggers the phantastron. 

To produce a delay that is the 
yiven nonlinear function of the 
pedestal magnitude, a special stage 
was provided to feed the pedestal 
to the phantastron. This stage 
shown in Fig. 1 is essentially a non- 
linear d-c amplifier, whose output 
is a requisite function of input volt- 
age. 

As the input voltage rises the 
plate voltage falls and when it falls 
a given increment Ae,, diode D, con- 


FIG. 3—-Waveforms at various points in 
nonlinear time delay generator circuit 
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For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 
—up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M— Medium weight glass base laminate with melamine 
resin. Highest mechanical strength; excellent arc resistance, 
high heat and flame resistance; self-extinguishing. Dimension- 
ally stable—little affected by temperature and humidity. 


AIRCRAFT PANEL BOARD 

GB-28M, 4" laminate. 
Sawed to shape, holes 
drilled, counterbored and : ‘ 2 
countersunk. Machined by GB-112M—Lightweight glass fabric with melamine resin. 


C-D-F. Substantially same characteristics as GB-28M. Usually 
produced in thickness less than |)”. 


GM-1—Glass mat base melamine resin bonded laminate. 
A lower cost product suitable for many applications requiring 
arc resistance along with good mechanical strength and 
flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job... from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 


i 


ARMATURE SLOT 
WEDGES — GB-28M, 
sawed into strips, then 
beveled edges were 
broached to angle of 21° 


material. And when you make C-D-F responsible for the 
complete job, you know what you're getting: components 
machined to exact specifications; strict adherence to quoted 
prices; and prompt delivery. 


Write for samples and technical bulletins on melamine Dilecto 


23’, and strips were cut 
to exact length. Machined 
by C-D-F. 


components. Call in a C-D-F sales engineer, tell him your 
problem. He’ll help you 


See ovr general catalog in Sweet's Design File for more dota, the 
address and telephone number of your nearest C-D-F sales engi- 
neer. Also write for technical bulletin and specific catalog, free 
test samples, or send us your print for quotation. 


D> rirentel Diannd Flt 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC 


NEWARK 16, DELAWARE 


RF COIL FORM — Natural 
GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 
by C-D-F. 


TERMINAL BLOCK—GB.28M., 

Sawed to shape, grooves INSULATOR-—ML rod. Turned on 
milled, corners sanded round. automatic screw machine by C-D-F. » 
Holes were drilled, counter. Grade Ml is a fine weave cotton 


bored, characters stamped. fabric base laminate bonded with 
Machined by C-D-F. 


- 


a melamine resin. Easy to machine, 
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MICROWAVE 
SPECTRUM 
ANALYZER 


Model SA25 


800 mc/s to 10,250 mce/s 
on fundamentals 
K-Band coverage 

to 40,000 megacycles 


Plus these features... 


@ Frequency accuracy to 0.05% 


@ Stable low noise 20 kc bandwidth 
double conversion IF amplifier 


@ Amplified transmission wavemeters 
@ Improved power-response display 

@ Choice of 2-20 or 6-60 cps sweep 

@ Fully regulated power supplies 

@ Simple, reliable, proven circuitry 
Write for descriptive Bulletin SA25 


VARIABLE 
FREQUENCY 
POWER 


SUPPLY 
Model VFS-250 


For testing electronic 
and electrical equipment 


For powering vibrators 
and choppers 


For controlling synchronous 
motors 


Check these features... 


@ Output power to 300 volt amps 
@ Output frequency 45-2000 cy 
@ Output voltage 0 to 135 v. a. c. 
@ Regulation — No load to full load 1% 
105 v to 125 v line 1% 
@ Full negative feedback for instantaneous control 


@ Compact, accessible bench top unit 
fits within standard rack 


Write for descriptive Bulletin VFS-250 


=O VECTRON, inc. 


1609 TRAPELO ROAD + WALTHAM 54, MASS. 


VEC TRON FOR DESIGN AND MANUPACTURE OI 


ryros and Gyro Systems Precision Mechanical Des 


tabilized Platform Computers and Calculator 
et ind Gyromechanism special Cre ve Mobb ailleler 


Aircratc lostruments Syochere rm ontrol Mort 


Want more information? Use post card on last page 








ELECTRONS AT WORK (continued 


ducts shunting R,, across R, and 
reduces the gain of the stage. As 
the plate voltage continues to fall, 
D, will conduct and further reduce 
the gain of the stage in a like man- 
ner. A segmented voltage transfer 
characteristic is thus obtained. 

The diode switched load resistors 
and Ae, can be varied to produce 
a variety of control functions. Any 
number of diodes and shunting re- 
sistors may be used to obtain the 
desired degree of approximation to 
a given function. 

When the control pedestal, which 
is positive-going, appears at the 


THE DELAY IN MILLISECONDS 


FIG. 4—Time delay as a function of 
pedestal magnitude 


grid of the control tube, a negative- 
going pedestal of controlled ampli- 
tude appears at the plate. 

At some instant during the dura- 
tion of the control pedestal a trigger 
is supplied to the phantastron, 
which must then generate another 
trigger, delayed in time by an 
amount directly proportional to the 
voltage level existing at the plate of 
the control tube at the instant of 
trigger. Since the pedestal has been 
passed through the control stage 
whose output is the requisite func- 
tion of its input, the desired time- 
delay versus pedestal magnitude is 
obtained. 

Since a phantastron will trigger 
on a negative pulse applied to the 
plate or grid, the leading edge of 
the control pedestal will trigger the 
phantastron and all control is lost. 
Means for preventing this action 
must be provided. A_ successful 
scheme used here was to return the 
plate of the cathode follower of the 
phantastron circuit to the cathode 
of a thyratron. Feedback action of 
the phantastron is prevented until 
the cathode follower is gated on. 
The thyratron is fired by the same 
trigger that starts the phantastron. 
However, this results in a system 
limitation. Owing to the finite time 
necessary to charge C, to the in 
creased cathode voltage of the gated 
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10 Waldes Truare rings speed assembly— 
Eliminate parts and machining in precision control 


Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 
Waldes Truarc Retaining Rings in this new mechanical-electric 
translator for automatic control of rotary speed. Truarc rings 
act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 


Rotor Installation. In the old way, ball bearing was retained Flyweight Assembly. Formerly, 2 holes had to be drilled in 
by a threaded shoulder and threaded bearing cup retainer. each of the 4 pivots, and 8 cotter pins were required 

New way, using two Truarc Rings (Series 5100 and 5000) elim- The new way, using 8 Truarc E-Rings (Series 5133), replaces holes 
inates 4 threading operations, bearing shoulder and threaded with grooves, reduces pivot size, leaves no projecting parts. Rings 
bearing cup. Assembly is quicker and easier, two ounces lighter snap into place, speed assembly time by three minutes per unit 


Whatever you make, there’s a Waldes Truarc Retaining Ring sizes within a type...5 metal specifications and 14 different 
designed to improve your product...to save you material, finishes. Truare rings are available from 90 stocking points 
machining and labor costs. They’re quick and easy to assemble throughout the U. S. A. and Canada. 

and disassemble, and they do a better job of holding part, 
together. Truarc rings are precision engineered and precision 
made, quality controlled from raw material to finished ring. 


More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blue- 


prints today...let our Truare engineers help you solve design, 
36 functionally different types...as many as 97 different assembly and production problems... without obligation. 


For precision internal grooving and undercutting ...Walides Truarc Grooving Tool! 


e-— 
Waldes Kohinoor, Inc., 47-16 Austel Place, t. 1. ¢. 1,4. ¥. 


Please send the new supplement No. | which 
brings Truarc Catalog RR 9-52 up to date. 


(Please print) 


Send for new catalog supplement 


WALDES 


© Tian 


TT ~=s«-RETAINING RINGS me... i deanaein 


Name... 


| 
| 
| 
! 
| 
! 
| 
| 
| 
4 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426. 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081. 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries 
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Gat 


TYPE MLC 


Capacitance (with 1 Form “A” switch): 
Capacitance between open contacts .75 mmfd; 
Capacitance between closed contacts 2.0 mmfd; 
Capacitance from contact to ground 1.25 mmfd. 
Coil Resistance: Up to 6500 ohms (No. 44 AWG wire). 
Contact Rating: 3 amps. @ 28 VDC max. Suitable 

for low level audio or r.f. loads. Contact 

material dependent on application. 

Contact Combination: Standard, up to | Form “C”. 
Shock: Meets requirements of MIL-R-5757B. 
Vibration: 10G up to 500 CPS. 

Size: 7%" wide, 1%" long, 1%6" high 

with 1 Form C. 

Applications: For guided missiles, h.f. 
communications equipment, etc. 


AVAILABLE 

CUSTOM- 

MANUFACTURED 

TO EXACTLY 

FIT YOUR NEEDS 
e 

SEND FOR 

DETAILS 


omar 


NOW 
ELECTRIC COMPANY 

3349 ADDISON STREET 

CHICAGO 18, ILLINOIS 


wy F 


ELECTRONS AT WORK 


(continved, 


FIG. 5—Waveforms at screen of phan- 
tastron 


cathode follower, the phantastron is 
not ready to start until about R,¢ 
seconds after the gate. The phan- 
tastron must be supplied with a 
trigger delayed at least R,C, sec- 
onds from the initial starting trig- 
ger. 

Since this time is not highly 


critical, a simple RC neon-lamp 


fixed-delay generator is provided. 
It is initiated by the positive step 
at the cathode of the thyratron. 
Theoretically speaking, if the level 
of the control pedestal varies sig- 
nificantly during this trigger delay 
period a system error results. 

For the particular system under 
consideration the time rate of 
change of level is not so great as 
to cause this source of error to be 


pre racer 


FIG. 6—-Phantastron plate waveforms 


RELAYS + SOLENOIDS « COILS « TRANSFORMERS + SWITCHES + HERMETIC SEALING 
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e Leeds & Northrup has devel- 


L&N Precision Stabilized Nia ta aces ae prone 
requirements of our own in- 


struments such as the Record- 

Power Supplies guard ane eee Sah 
. . Chemograph” and the Infrared 
instrument accuracy against Gas Analyzer. These power 


supplies have been so success- 


line voltage fluctuations ful that we are now making 


them available for general use. 


For Multiplier Phototubes and Similar 
High Voltage Applications 


Two Independent Output Voltage Sources — Ranges 
(1) 500 to 1310 volts d-c across 1 megohm load. Continuously 
adjustable with coarse and fine dials. (1; see fig.) 

(2) 480 to 790 volts d-c across 1 megohm load. Continuously 
adjustable with 12-position coarse dial only. (2; see fig.) 

Line Voltage Tolerance — 0.01% d-c output change for a 

change in a-c line voltage from 100 to 125 volts. 

Drift—Not more than 0.01% for a period of 8 hours or more, 

after a 20-minute warmup. 

Ripple— Considerably less than 30 millivolts rms. 

Time Delay Relay Circuit—30 second time delay allows tube 

heaters to come to proper operating temperature before high 

voltage is applied. (3; see fig.) 

Size—19” x 10!4” x 10”, for relay rack mounting. 

Catalog Number — 101038 

Price - $715.00 F.O.B. Phila.; subject to change without notice. 


For General Purpose 
Laboratory Applications 


Output Voltage Range—105 to 125 volts d-c, continuously 
adjustable. 

Current Range 0-200 ma at 105 volts. 

Stability——0.05%, d-c output change for a change in a-c line 
voltage from 105 to 125 volts. 

Drift —No greater than 0.05% in 24 hours. 


Load Current Regulation At 105 volts output, load change 
from 0 to 200 ma produces a 0.05% change in output voltage. 


Ripple—Less than 5 millivolts rms. 

Size—9 14%” x 13%” x 97%”, with metal case. 

Catalog Number —101-2-0-2 

Price $276.00 F.O.B. Phila., subject to change without notice. 


Catalog Number 101-2-0-1, same as above except includes 
chassis only without metal case and has a constant voltage out- 
put of 105 volts. 


Price $203.00 F.O.B. Phila., subject to change without notice. 


Order through our nearest district office, or directly from . . . 


LEEDS & NORTHRUP COMPANY 
4979 Stenton Ave., Phila. 44, Pa. 
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I-RELIABILIT 
CERAMICONS’ 


are better than 
99.99% dependable 


APPLICATIONS 


FOR HI-RELIABILITY 
CERAMICONS 


© Guided Missiles 


© Military and Civilian 
Communications 


© Scientific and Business 
Computers 


@ Industrial Controls 
© Aviation Equipment 
© Radar Equipment 





ERIE has met the demands for capacitors 
that set new records for reliability. The new 
“HR” line of HI-RELIABILITY CERAM- 
ICONS has established a failure rate approxi- 
mating zero—approaching only 1/100 of 1 
per cent! 

This “HR” Premium Line includes Tem- 
erature Compensating and Hi-K Types in 
both Dise and Tubular Ceramicon Styles. It 
has been designed for manufacturers of highly 
complex military and commercial electronic 
equipment where continuous operation is 
essential. 

Produced of the very best material, under 
ideal conditions, and thoroughly tested to 
insure the required reliability, these Custom 
Designed Ceramic Capacitors offer: 

@ Extreme moisture resistance 

@ Stability maintained throughout life 
@ Unequalled low failure rate 

@ Remarkable performance at 125°C 

Because these capacitors are Custom 
Designed and Specially Manufactured, ERIE 
is able to offer a wide variety of designs tai- 
lored to meet your particular reliability prob- 
lem. Complete description and specifications 
are available in Bulletin 448. Write regarding 
your needs for Hi-Reliability Ceramicons. 


And Now ERIE Hi-Reliability 
Button” Mica Capacitors 


ate 


TG Fe (Te. 








The wide acceptance of ERIE “HR” 
Hi-Reliability Disc and Tubular Ce- 
ramicons prompted ERIE to develop a 
line of Hi-Reliability Button Mica 
Capacitors. Erie Engineers are avail- 
able to work with you on any specific 
Hi-Reliability program. 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
ERIE, PA 


we 
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ELECTRONS AT WORK (continued) 


Top and bottom views of non-linear 
time-delay generator chassis 


objectionable in practice. 

The complete system is shown in 
Fig. 2. Half of a 1ZAT7 serves as 
control tube, To secure a delay ad- 
justable to zero it is necessary that 
the plate voltage of the control tube 
be able to swing down to a few volts 
positive, the voltage at which the 
phantastron bottoms and terminates 
the delay period. 

To produce this effect the V, 
cathode was returned to —150 v 
and the plate resistor to +150 v. 
Thus the plate is able to swing close 
to zero and still be in the region 
of linear grid control. Both sections 
of a 6AL5 diode are used for the 
nonlinear control. The shape of the 
voltage transfer function is set by 
potentiometers P, and P,,. 

A type 6AS6 is used as a cathode- 
coupled phantastron, which is pref- 
erable to the screen-coupled variety 
that is more sensitive to power- 
supply variations. A 6AL5 section 
is used as a control-switch diode to 
set the level of the plate at the con- 
trol voltage and to disconnect the 
control stage after the rundown has 
been initiated. 

The other half of the 12AT7 
serves as the gated cathode follower. 
A type 2D21 is the gate generator. 
Since the system is a one-shot de- 
vice, a reset button is provided in 
the plate circuit of the 2D21 to re- 
move plate voltage and reset the 
system. 

Figure 3 illustrates the wave- 
forms appearing at the parts of the 
cireuit indicated. 

The curve of Fig. 4 illustrates the 
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PROBLE 


Interested in it? So are we 
For part of the work in advanced design at Martin 
laws of the 
field that 


includes an overall search into the basic 


universe— probing the unknown In every 
relates to airborne sy ms 


AS a 


ploration 


result of this far-reaching program of ex 


which includes the establishment of an 


independent laboratory for pure and advanced re- 


: GRAVITY 


search —exciting new long-range developments have 
created exceptional opportunities at Martin on proj- 
ects of the highest priority and importance. 
Opportunities such as these are an engineer's 
dream!... If you are one of the many creative engi 
neers who are lost in large organizations, anchored 
to static, non-creative jobs — ceiling zero, visibility 


zero — you'd do well to look into the Martin story 


ae 
MVE £4 FEN 2 Pa 


SB Ak Tlihraae mr & 





PECIALIZED 
SERVICE 


..... keeps your Ace 
enclosure on the job! 


Put it up... take it down 
air condition it . .. make it 
larger——or smaller! Whatever the future demands of 
your Ace shielded enclosure, you'll be prepared 
Years from now you'll still benefit from the same 
sound advice and counsel offered by Ace engineers 
in the original design of your enclosure. Why? Be- 
cause Ace—-and only Ace—stands behind the serv- 
ice of your enclosure, as well as the performance 
Little wonder, then, that laboratories, hospitals, 
manufacturers of every description, and the military 
prefer Ace. /t's the one enclosure you can buy today 
for tomorrow's needs. Whether you're interested in 
an entirely new enclosure or modifi- 
cation of your present installation, 
you'll find it pays to call on Ace. 
Detailed information on the com 
plete line of Ace enclosures—featur 
ing highest attentuation, full inter- 
changeability”, inside bolting 
and exceeding the performance re 
quirements of MIL-S-4957( ASG 
is given in Bulletin 10 available on 
letterhead request 


(*Patents Pending) 


ow 
Ace can *s 
with mict? 


As an 


supply a tor 


lation 


or cat 


mi rowave 


ACE ENGINEERING & MACHINE COMPANY 


31644 North Lawrence Street . Philadelphia 40, Pennsylvania 
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ELECTRONS AT WORK (continued) 


required delay versus pedestal mag- 
nitude. Figures 5 and 6 also show 
typical waveforms at the screen and 
plate of the phantastron. 


Precise Measurement of 


Sawtooth Linearity 
By Ropert L. RICHARDSON 


Syracuse University 
" 


yracuse, N. ¥ 

IN MANY CIRCUIT applications 

linear sawtooth waveform of volt 
age is required. Frequently a d 
parture from perfect linearity of 
less than +0.5 percent is necessary 
There are circuits capable of gene 
ating waveforms of this sort but 
some way of measuring their de 
parture from linearity is usuall) 
needed. One way of making these 
measurements is presented here. 

The linearity of the waveform is 
determined by measuring its ampli- 
tude at many closely spaced points 
Using these measurements’ the 
waveform may be plotted. This plot 
is then compared to a_ perfectly 
linear sawtooth to determine its de- 
parture from linearity. The prob- 
lem is therefore to measure pre 
cisely the ordinates and abscissas of 
a large number of points along the 
waveform so that an accurate plot 
may be obtained. The circuit of Fig. 
1 is used to perform these func- 
tions, 

The operation of this circuit is as 
follows. The sawtooth voltage is ap- 
plied to the input terminals. The 
waveform at the grid of V, is a 
sawtooth whose d-c level can be 
varied by changing the bias volt 
age. This grid voltage is amplified 


FIG. 1—-Circuit for measuring linearity 
of sawtooth waveforms 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR FIBRE 


PHENOL — MELAMINE 


Tips for designers 


ADA Ee 
ele eee 
AA oh ot ot 


attire tees 


e 
1 
—A 


SET rees 


Terminal board for a complex circuit in an 
electronic spectrophotometer instrument is made 
of Taylor Grade LE laminate selected for its 


insulating and mechanical properties. 


Washers for fire extinguishers are punched 
from Taylor Vulcanized Fibre 
material that resists many chemicals, provides a 


. a versatile 


long-wearing seal. 


Inter-winding insulation for transformers 
is an application for Taylor Insulation (Fish Paper) 
; a tough, economical material that resists 
abrasion, withstands high voltages 


Textile shuttles are faced with Taylor shuttle 
fibre, which machines to a smooth, long-wearing 
surface that doesn't snag yarn in high-speed 


machines 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified . . . schedules 
safeguarded . ..inventory head 
aches cured and overall costs 
reduced by having Taylor fab 
ricate finished parts of vulcan 
ized fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about 


specific requirements 


your 
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Plants in Norristown, Pa. and La Verne, Calif 


SILICONE —EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Multiple fuel line clamp, for use in the North American F-86 Sabrejet fighter 


plane, is made of Taylor fabric base laminate . 


chosen for its mechanical 


strength, light weight and resistance to extremes of temperature and humidity 


Strength and machinability highlight 
Taylor fabric base laminates 


Does your product design call for 
a material with high strength, light 
weight, stability, electrical resistance 
and electrical insulation qualities . . . 
plus good machinability? 


Consider what Taylor fabric base 
phenol laminates can do for you. 
This family of versatile materials 
covers a broad range of mechanical, 
electrical and machining properties, 
from which you'll probably find the 
exact combination that fits your re- 
quirements. The fabric base may be 
cotton—in various weights and 
weaves—asbestos, glass or nylon 
fibre, bonded by selected high grade 
Taylor resins. 


Need mechanical strength? Choose 
Grade C for toughness, resilience, 
resistance to impact and fatigue .. . 
or Grade L for comparable qualities 
with better machined edges. 


Need electrical insulation? Grade 
CE combines mechanical strength 
with good electrical insulation prop- 
erties . . . Grade LE for somewhat 
higher stability and insulating value 

and Grade CEF offers a finer 


Want more information? Use post card on last page 


machined appearance with good im- 
pact and electrical strength. 


Need dimensional stability? Grades 
CE-6 and LE-6 combine many C 
and L qualities with greater dimen 
sional stability ... particularly valu 
able in close tolerance work. 


Need to deep-draw? Grade C-7 is 
made with a special fabric designed 
for post-forming qualities .. . draws 
and stretches during forming into 
complex shapes 


High temperatures? Grade AA as 
bestos base, and Grade G-3 glass 
fabric base give you a choice of ma- 
terials that stand up at elevated 
temperatures. 


These and other Taylor fabric base 
phenol laminates can serve you well, 
by putting extra performance values 
into the products you manufacture, 
and by providing economical ma 
chining in your productipn line. For 
complete details, write for a copy of 
Taylor’s general catalog. And ask 
a Taylor specialist to consult on your 
specific. materials application prob- 
lem. 
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The first complete re aC 
im tL 


Pictured above is the 30,000 watt electronic power supply unit —heart of 
the LM vibration test system. Top inset photo shows the operating console. 


Here is LM's newest complex wave 
vibration test system . . . an integrat- 
ed equipment “package” that offers 
unmatched operating flexibility in a 
variety of applications. Engineered 
by electronic design specialists, LM 
vibration test systems and matching 
wlectronic power supplies are offered 
in 12 sizes, with outputs ranging 
from 250 to 125,000 watts ... ample 
power to drive shakers up to 12,500 
force-pounds. Built to exacting per- 
formance standards, these complete- 
ly integrated systems offer simplicity 
of operation, accuracy and reliabil- 
ity over a wide range of operating 
conditions. 


ACCURATE DUPLICATION OF ANY 
PREQUENCY SPECTRUM ... 


LM’s complex wave vibration test 
systems produce —from a voltage 
input signal — acceleration on a me- 
chanical part at the shaker table. 
This acceleration has a frequency 
spectrum whose distribution is iden- 
tical to that of the input signal, per- 
mitting exact, electronically-con- 
trolled test conditions to which the 
mechanical part may be exposed. A 
full-view operating console controls 


the complete system, including any 
desired combination of optional 
equipment, accessories and instru- 
mentation ... flexibility that provides 
the exact answer to your vibration 
test system needs. 


NOTE THESE ADVANTAGES... 


sare... .High voltage safety inter- 
lock protects operating personnel . . . 
double clipping amplifier and shaker 
armature protector prevent equip- 
ment damage. 

COMPLETE instrumentation and me- 
tering provides greater set-up speed 
for a valuable saving in man hours— 
simplified control of either intermit- 
tent or continuous test cycles. 
ADVANCED ELECTRONIC POWER SUPPLY 
DESIGN provides unsurpassed relia- 
bility . . . simplified operation that 
eliminates need for highly skilled 
engineering technicians. 

WALK-IN CONSTRUCTION provides 
easy access to power supply com- 
ponents and circuitry. 

WIDE CHOICE of accessories and op- 
tional equipment to cover the full 
range of complex and sine wave vi- 
bration testing. 


WRITE FOR TECHNICAL DATA and specifications on 
LA Vibration Test Systerns...a@ complete line, engineered for 


every 
for performance and reliability. 


5017 EXPOSITION BLVD, LOS ANGELES 16, CALIF. 
Ripublic 2.6618 


Want more information? Use post card on last page. 


ELECTRONS AT WORK continued 


SAWTOOTH VOLTAGE START 


FIG. 2—-Wavetorms at various points in 
measuring circuit (A) and typical oscil- 
loscope pattern with timing markers (B) 


by the succeeding stages such that 
the waveform at the plate of pen- 
tode V, is an amplified and inverted 
replica of it. 

When the diode is conducting its 
plate waveform will be essentially 
the same as that at the plate of the 
pentode. 

When the diode is not conducting, 
however, its plate is held at 190 
volts by the voltage divider. Since 
the diode does not start to conduct 
until its cathode becomes negative 
with respect to its plate, the plate 
waveform of the diode will be essen- 
tially that part of the plate wave- 
form of the pentode that is below 
190 volts. The plate waveforms of 
the pentode and diode are shown in 
Fig. 2A. 

The plate voltage of the pentode 
at the time when the diode begins to 
conduct (190 volts) corresponds to 
a definite voltage E,, on the grid of 
V,. When this grid voltage is more 
positive than F,,, the pentode plate 
voltage will be less than 190 volts 
and the diode will conduct. From 
Fig. 2A it can be seen that there is 
a sharp break in the diode plate 
voltage as the grid voltage of V, 
becomes more positive than E,,. 

The waveform at the diode plate 
is applied to an oscilloscope used to 
measure the time interval between 
the start of the sawtooth and the 
instant that the grid voltage of V, 
reaches E,, (the point where diode 
conduction begins). To make this 
time measurement, a pulse gener- 
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These tubes died young; 
a G-E Inductrol might have saved them 


‘luctuating voltage killed these Good voltage gives you maximum 
electronic tubes off young. Over tube performance. General Ele 
voltage murdered most ... a tric Inductrols dry type induc 
five percent overvoltage cuts tube tion voltage regulators--are the 
life by almost 50 percent (see answer for circuits up to 600 volts, 
chart below). Undervoltage, which 520 kva. They automatically main 
resulted in cathode bombardment ‘4iM constant output voltage, as 


of gas or mercury-filled types, SUMS accuracy and peak per 


ruined more. Even while in use, [‘0rmance of electronic equipment 
There are no steps, no brushes to 
maintain. Wave form distortion 
is negligible. Regulation is done 
magnetically, with +1% band 
width. Manufacturers are build 
ing Inductrols into induction heat 
TUBE-LIFE AND PERFORMANCE ing equipment, radar gear, radio 
VS VOLTAGE and TV transmitters, computers 


to get consistent performance wher 


poor voltage regulation made these 
tubes perform erratically. And when 
they died, downtime costs and 


replacement costs ran high 


ever voltage is critical 


TELL ME MORE! I'm interested in G-E 


Inductrols. Please send me these bulletins 


3 TYPES AVAILABLE 


G-E Inductrols come with manual a e , Sheneeeeiie Deen 
motor operated, or completely and the Use of Indu GEA 5936 
automatic controls. See your G-E Sagle-phese lndustoets,, induns service, 
Apparatus Sales Office or Agent k GEC-795A 
Or, send us the coupon. General fuct ndoo 
Electric Co., Schenectady 5, N. Y 


General Electric Company 


Progress ls Ovr Most /mportant Product Section C423-211, Schenectady 5, N. Y. 


Nome 


GENERAL @Q ELECTRIC | =: 


City 





ELECTRONS AT WORK (continued 


| ator with precisely spaced pulses is 

ra C | needed. The pulses are used to in- 

A | tensity modulate the oscilloscope 

Ca trace at equal intervals of time and 


are synchronized to start at the 
ELECTRONIC instant that the test sawtooth be- 


gins. 
CHASSIS LATCH If the time interval between the 
| pulses is accurately known, the time 


between the start of the sawtooth 
and the instant that the grid volt- 
age of V, reaches H#,, can be meas- 
ured by counting the number of 
pulse intervals between the _ be- 
ginning of the test sawtooth and 
the break in the diode plate wave- 
form. A typical oscilloscope wave- 
form is shown in Fig. 2B. 

The above discussion describes a 
method of determining the time be- 
tween the start of the sweep and 
the instant the grid voltage of V, 
reaches E,,. This time interval will 
be the abcissa of a point on the 
sawtooth. It is now desired to find 
a way of obtaining the ordinate of 
this point. In other words, the 
amplitude of the input waveform 
at the instant that the grid volt- 

i age of V, reaches E,, must be de- 
Quickly and ~ . fs termined. This is done by consider- 
easily opened ing the input circuit of Fig. 1, 
.. eho tools . where e, is the instantaneous input 
required! - sawtooth voltage, e, is the instan- 
Provides leverage to jack } taneous grid voltage of V,, E,, is 
drawers in and out... the grid voltage of V, at the instant 
Handles are used to lift that the diode begins conduction 
and transport drawer! (/,, is a constant in any given cir- 
cuit), and EL. is the d-c bias voltage. 
The following equation can be 
The new Camloc Electronic Chassis Latch does away with written for the input circuit 
protruding attaching bolts, hole preparation, sealing 
problems cuts down production time . . . adds ot Ee 
attractive, modern design to equipment racks. Camloc een 
Electronic Chassis Latches not only provide leverage ; when e, = E,, the equations can be 
to overcome friction of multiple plug or chassis ' nena a 
assembly, but also serve as carrying handles. 


—— 
.. fewer parts 
It requires just a 6-pound maximum load required on 

to disengage the lock, yet the maximum panel! 

horizontal working load—per latch— 

is 400 pounds! 


Detailed information about 
the Camloc Electronic Chassis LO 
Latch is available on request. 
Write for Bulletin L-21. ges 
FASTENER CORPORATION 


75 Spring Valley Road, Paramus, N. J. | IfR R.. then 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 3 


Therefore, the amplitude of the 
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Need a special potentiometer 
design? Our engineers are specialists 
in designing sub-miniature 
potentiometers, sector and open 
card winding potentiometers, and 
other combinations of special 
factors and functions. As the leader 
in standard precision potentiometer 
production, Fairchild a all the 
advanced techniques and facilities 
to give you fast service on both 

test models and production runs of 
potentiometers built to your 
exacting requirements. 


SPECIAL POTENTIOMETERS 
for your special needs 


This is a special sector potentiometer. It came 
into being when the Eclipse-Pioneer Division 

of the Bendix Aviation Corporation needed a 
potentiometer with gear drive to mount within 
limited space in the altitude compensator of their 
Beam Guidance System. Excessive torque 

would cause inaccurate readings and result in 
unsatisfactory operation of the system, so a 
potentiometer with minimum torque was necessar Y. 
Since space limitations dictated an unusual 
configuration, our engineers worked with 
Eclipse-Pioneer engineers to develop this special 
design. The critical torque requirements of 

0.075 oz.-in. on a 4 gang unit were met by 
specially designed wipers, windings, and slip 

rings This same constructive cooperation can help 
you when you need a special or a standard 
potentiometer So, call Fairchild first 
Potentiometer Division, Fairchild Controls Corp 

a subsidiary of Fairct ld Camera & Instrument 
Corp., 225 Park Ave., Hicksville, N. Y 

Dept. 140-67A] 


EAST COAST WEST COAST 
225 Park Avenue 6111 E. Washington Blvd 
Hicksville, b. 1., N.Y Los Angeles, Cal 


PRECISION POTENTIOMETERS 
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Vii 


they shall not pass! 


A. W. HAYDON PRECISION 


Governed D.C, Motors like the 5600 series insure unfailing per 
formance of America’s perimeter defenses. They are an integral 
part of “Hogan's Fence’’ — Guided Missiles and Launching Apparatus. 


The 5600 series motor incorporates a 900 beat governor movement 

which corrects the motor speed at the rate of 900 times per minute or 

15 times per second. Corrections are made as ripples in motor speed caused 
by the pulsing of contacts or as phase shifts due to a change in load or voltage. 


Windings are available for nominal voltages of 6, 12, and 25 volts D. C.; 
however motors may be operated on higher voltages by means of a voltage 
divider resistor. Output speeds from 900 RPM down to 1 revolution in 2 
hours can be provided 


5600 Series 
GOVERNED 
D. C. MOTOR 


SPECIFICATIONS 
1. Voltage range nominal 
10% at ORF 
Ambiént temp. range minus 
65°F to plus 165°1 
3. Vibration 3-55 cycles per 
sex with lOg max accel 
i. Tolerance on escapement 
rate 
(a) + O.1% under condition | 


vous OC 


Rated 30 oz in. full load torque at 1 RPM 


1s lamited by materials used in gear train to 20 oz in, 


Torque 


(b) + 0.3% under condition 2 intermittent or 5 oz in, continuous duty at | RPM, 


(c) & 0.5% under condition 3 Special gear trains are available. 


5. Shock per MIL-E.5272A, 
Proc, 1 (30g for Lims) 


WHEN TIMING POSES A PROBLEM CONSULT.... 


A.WEHIAYDON Gomsany 


235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


(General 
Catalog 
Sent on 
Request) 


Design and Manufacture of Electro-Mechanicol Timing Devices 


Want more information? Use post card on last poge 


ELECTRONS AT WORK (continued) 


input sawtooth at the instant that 
plus 
can be meas- 


e, reaches E,, is equal to E,, 
a constant. Voltage EF 
ured accurately. The value E,, is a 
constant of the circuit, which can 
be evaluated by letting ¢ 0) 
(grounding the input) and varying 
E.. until the diode just 


conduct. In this case 


begins to 


Ri +h 
K 
R 


Ri +R “ 

This provides a way of measuring 
the amplitude of the input sawtooth 
at the instant that the pentode grid 
voltage reaches E,,. Since the bias 
voltage F., is variable, the instant 
that e, 
from the beginning to the end of 


reaches E,, can be varied 


the sawtooth. This makes it possible 
to measure the amplitude and tim- 
ing of any point on the input wave 
form. 

The most convenient way of ob 
taining a set of these measurements 
is to vary the bias potential so that 
the break in the diode plate wave- 
form occurs at successive intensifier 
pulses. In this way the amplitude of 
the input sawtooth can be measured 
time These 
measurements can be used to make 


at equal intervals. 
a plot of the actual input sawtooth 
voltage. This graph can then be com- 
pared to an ideal sawtooth to deter- 
mine the departure from linearity. 
If the small, how- 
ever, ordinary graphical comparison 


departure is 


may be difficult. In this case a plot 
of the difference 
sponding 


between corre- 


ordinates of the actual 
and ideal sawtooth waveforms can 
be made. This graph is then a plot 
of the deviation of the input saw- 
tooth from perfect linearity. 
This 


ments on the linearity of the pen- 


system places no require- 
tode or the triodes. As long as these 
tubes are operating in a reasonably 
linear region at the instant the 
diode begins to conduct, the ac- 
curacy of this method will be in- 


_—— 


“ VOLIAGE DIVIDER 


FIG. 3—Potentiometer circuit for meas 
uring sawtooth voltage level 
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GOLD BONDED 


COMPUTER 
DIODES 


designed for specific applications 


Whether your computer circuit calls for 
high back resistance, high forward conduc- 
tance, good pulse recovery characteristics 
—or any combination of these — Transi- 
tron has a special diode type best suited to 
your needs. These diodes combine superior 
electrical performance with true hermetic 
sealing to provide the utmost in reliability. 


SPECIFICATIONS & MAXIMUM RATINGS AT 25°C 


inverse 
Current DESCRIPTION 
(ua Max.) 
90 


500K between inverse Recovery Time 
20 and -90V Tested 


500K between Forward & Inverse Recovery 
10 and -50V Time Tested 


400K between inverse Recovery Time 
10 and -50V Tested 
@ 55°C 


200K between inverse Recovery Time 
10 and -50V Tested 

@ 55°C . 
actual 


100 ¢ LOW IMPEDANCE FAST Siz@ 
FORWARD SWITCHING TIME 
(useful for magnetic 
core switching) 


Hi Res.-Hi Cond 
Hi Resistance 


Hi Res.-Hi Cond 
Hi Conductance 


Send for 
Bulletin TE1319 


Trangitron electronic corporation 


melrose 76, massachusetts 


- + 3 ” 4h 


Germanium Diodes Silicon Rectifiers Transistors Power Transistors Silicon Diodes 
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A single test | j 
-—or a complete 
satisfy your customer « 


the Government. * 


19 laboratories 
within I Organization 


To do your testing, E.T.L. maintains thirteen separate well equipped, fully staffed 
laboratories in these fields: 


Electronic’ Mechanical Radioactive 

Environmental Physical Spectrophotometric 

Electrical Photometric Ultrasonic 

Chemical Radiometric X-ray 
Photomicrographic 


*In the Electronic field, for instance, measurements and determinations can be 
made over extreme high and low range of parameters for the usual characteristics 
such as Capacitance, Resistance, Frequency (including the microwave region), 
Power, Power Factor, Interference, etc. Qualification Tests can be made to Military 
Specifications such as: 


ASESA List No. 100 Electronic Parts and Materials 


MIL-E-5272 Electronic Equipment, Aeronautical 
MIL-E-5400 Electronic Equipment, Airborne 
MIL-E-6189 Electronic Equipment, Pilotless 
MIL-1-61861 Electronic Equipment, interference 
MIL-STD-108 

MIL-STD-202 

MIL-L-770 Radioactive Material 

MIL-L-25412 Luminescent Material —Fiuorescent 


E.T.L. Services are independent, impartial, and as confidential as your own. Using 
E.T.L. Services is like finding extra trained talent and extra test equipment without 
adding to your payroll or capital investment. 


A detailed list of services and facilities will be supplied on request 


Testing for Industry for 60 Years 





ELECTRICAL TESTING LABORATORIES, INC. 


2 EAST END AVENUE * BUTTERFIELD 8-2600 + NEW YORK 33, 
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ELECTRONS AT WORK (continued) 


dependent of any distortion intro- 
duced by them. The accuracy of the 
system, however, does depend on the 
precision with which the time and 
voltage measurements can be made. 

Time measurements will be con- 
sidered first. The intensifying 
pulses must be both of constant time 
interval and synchronized with the 
beginning of the sawtooth. This is 
easily accomplished by gating the 
pulse generator to start at the in- 
stant that the sawtooth starts or 
vice-versa, 

It has been assumed that the 
break in the diode plate waveform 
is very sharp. If the slope of the 
input waveform is small, however 
the break may not be sharp because 
the diode does not go from cutoff 
to full conduction instantaneously. 
This results since an increase in 
plate voltage of a few tenths of a 
volt is required to make a diode, 
which is just beyond cutoff, con- 
duct heavily. The time required for 
this change to take place is in- 
versely proportional to the slope of 
the amplified sawtooth that is ap- 
plied to the cathode of the diode. A 
sharp break may thus be obtained 
by increasing the slope of this wave- 


Computer-Controlled 
Stabilizing Fin 





Consistently cutting 20-degree rolls to 
less than 2 degrees, the new Sperry 
Gyrofin ship stabilizer uses electronic 
techniques. The photograph shows how 
the fin can be swung out into the slip 
stream of the ship's hull where its tilting 
action develops roll-countering forces. 
Although moved into desired position 
hydraulically, computer techniques op- 
erate through magnetic amplifiers in 
response to strain-gage signals to tilt 
fins. Two fins are used for merchant 
vessels, each one exerting up to 3,000 
foot-tons of lift. Model shows retracted 
fin being moved out into slip stream of 
ship's hull 
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Because of their proven ability to deliver double the normal life... these 
two AMPEREX heavy duty triodes have already replaced 
approximately one third of conventional types in existing sockets! 


el 5 
se 


SPECIALLY | ee 
DESIGNED FOR Baile 
pi ng hee | 4 (WATER COOLED) 


A heavy wall triode capeble of dissipating 20 
a Mt i ee hd ee P kilowatts continuously. Massive anade (7/16 


with grid connector for direct inter F: thick), provides high heat storage capacity for 


changeability with type 892 without any 5 heavy intermittent duty. High dissipation re 
PT a ee ; TUT e ae tt el de 


t . ' f 
a lls ee ER ied A a a hah hh 


plications. Available in air-cooled ver- 
Pr ed eo Le) 


against maladjustment or misuse of equip 
CU ee 
for type 892, for equivalent anode dissipa 
tion. Available in air-cooled version, Type 6447 





RF POWER AMPLIFIER and OSCILLATOR 


CLASS € TELEGRAPHY 
seneeiee nomen visi: iaiaealie AMPEREX tubes give you better performance and longer life, Physically and 


per tube a Electrically, through these exclusive RUGGEDIZING techniques: 


AC Filament Voltage 22 volts 

OC Plate Voitage 15000 12000 volts 

OC Grid Voitage 3000 1600 volts 

Pilate Load Resistance 3500 ohms 

Peak RF Grid Voltage 2600 volts 

OC Piate Current 2 1.55 amps 

Piate Input 30 18.60 kw 

Piate Dissipation 10 4.35 kw Rugged, powdered giass stem 
OC Grid Current (approx 400 165 ma replaces stem press construc 
Driving Power (approx 420 watts tion. Runs about 150° cooler, 
Plate Power Output 14.25 kw minimizing failure due to ther 
Tube Power Output 745 BTU/min, mal shock. Glass matches coeffi 


cient of expansion to Kovar over 
wider temperature ranges mini 
mizing mechanical stress failure 


RF INDUSTRIAL OSCILLATOR 
(3 PHASE, FULL WAVE, UNFILTERED SUPPLY 





Plate Volts and input—Max. 100 75 50 
For Frequencies indicated 5 12.5 20(me Projecting grid arm eliminated 
MAXIMUM RATING TYPICAL OPERATION and replaced with strong Kovar 
per tube one tube ring grid connection 
AC Filament Voitage 21.8 volts * a 
DOC Piate Voltage 15000 1200 volts 
DC Grid Voltage 3000 500 voits 
coe , AN ae > pnd Strong conical internal grid sup- 
Plate Input 30 24 kw port instead of three-legged 
Piate Dissipation 20 6.5 kw riveted construction. This also 
DC Grid Current 400 230 ma provides much lower inductance 
Drive Power (approx 300 watts 
Piate Power Output 17.5 kw ” < 
Tube Output 996 BYTU/min 
Fragile copper ‘‘feather - edge" 
giass-to-anode seal replaced by 
Grid to Pilate 32 4 a rugged Kovar seal 
Grid to Filament 17 ws { 
Plate to Filament 1.8 yu as 
| 
6333 (Water ( ed ‘ $230.00 1 pad New, stronger helical filament 
6445 (Forced Air Cooled 375.00 i tse fi provides more uniform heat dis 
6446 (Water Cooled 255.00 H ei tribution over the anode surface 
6447 (Forced Air Cooled 400.00 | aod | 
| [ed ee 
-% ] 
4 | 
Tube Type Water Jacket Grid Connector ty 7/16 inch thick, high conduc 
{ tivity copper anode for heavy 
. 6333 DW-1580 Y-13326 ipplied with tube duty applications 
» arge 


6446 $-15096 ¥-13326 





Complete technical data available from our 


; q TYPE 6333 TYPE 6446 
Application Engineering Department 


CONDENSED TUBE CATALOG 


... yours for the asking! Compre- 
hensive, quick-reference guide on 


Available At Your Local Parts Distributor 
all Amperex tubes. Helps you find, 
Oa Ue a 
SUA mG hi ee a 
ication jobs. 


230 Dufly Ave., Hicksville, Long Island, N. Y. 


in Canada: Rogers Majests Electronics Lid. 
11-19 Brentcliffe Road, Leaside (Terente) 17 





ESD 








‘ale 
feel 


Size 
13° n 16" x 4%" 


ANOTHER EXAMPLE of 1 Geicaman PIONEERING... 


The LAB PULSESCOPE, model S-5-A, is a JANized (Gov’t Model No. 
OS-26) compact, wide band laboratory oscilloscope for the study of all 
attributes of complex waveforms. The video amplifier response is up to 11 
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its 
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por- 
trayal of the leading edge when the sweep is triggered by the displayed signal 
An adjustable precision calibration voltage is incorporated. ‘The sweep may 
be operated in either triggered or repetitive modes from 1.2 to 120,000 
microseconds, Optional sweep expansion of 10 to 1 and built-in markers of 
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized 
with the sweep, extend time interpretations to a new dimension. Either 
polarity of the internally generated trigger voltage is available for synchro 
nizing any associated test apparatus. Operation from 50 to 400 cps at 115 
volts widens the field application of the unit. These and countless addi- 
tional features of the LAB PULSESCOPE make it a MUST for every 
electronic laboratory. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


sate Adhaenn sonmal WATERMAN PRODUCTS INCLUDE 


$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

S-6-A BROADBAND PULSESCOPE *- 
$-11-A INDUSTRIAL FOCKETSCOP 
$-12-B JANized RAKSCOPE 

$-14-A HIGH GAIN P ETSCOPE 
S-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


WATERMAN PRODUCTS 
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continued 


ELECTRONS AT WORK 


form. This can be accomplished by 
adding more stages of gain between 
V, and V,, 

The voltage EF, is most accurately 
measured by using a precision volt- 
age divider, galvanometer and pre- 
cision potentiometer as shown in 
Fig. 3. The precision voltage divider 
is used to obtain a voltage small 
enough to measure using the pre- 
cision potentiometer. The potential 
is measured by varying the poten- 
tiometer setting until no current 
flows through the galvanometer. 

When this occurs E, is equal to 
E...’. If a potentiometer such as the 
Leeds and Northrup Type K is used, 
FE, can be read directly from the po- 
tentiometer dials. The potentiometer 
also can be conveniently calibrated 
with a standard cell so the voltage 
measurements will be accurate to 
better than 0.1 percent. Once E.,’ is 
known, E.. can be calculated by di- 
viding EF...’ by the ratio of the volt 
box. The amplitude of the input 
sawtooth at the point of measure- 
ment can then be calculated using 
Eq. 2 or Eq. 3. 


Act “racy 


The above discussion assumes 
that FB 
that no sawtooth appears at its 
output. This will be true only if 
the output impedance of the bias 


is a pure d-c voltage and 


voltage source is negligible com- 
pared with R,. A feedback amplifier 
was used in this case to obtain a 
variable voltage source with an ex- 
tremely low output impedance. A 
multiturn potentiometer was used to 
control the output of this source to 
make fine adjustment of EF... pos 
sible. 

The overall accuracy of this 
method would be seriously affected 
by any drift in any of the potentials 
of the circuit. Therefore, the circuit 
should always be allowed to warm 
up long enough to become stabilized, 
before any measurements are made. 
Several other precautions are also 
necessary if drift is to be mini- 
mized. The +300, +150 and —3800 
supply voltages should be obtained 
from well-regulated and essentially 
drift-free sources, The heater volt- 
ages of all of the tubes should be ex- 
tremely stable. This can be accom- 
plished either by using a constant 
voltage transformer or by feeding 
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Installation of Leesona No, 107 Coil Winders at Ford Motor Company's Ypsilanti, Michigan, plant. New Paper 
Miss Detector enables operator to te nd two machines. 


Now FORD Motor Co. winds ignition coils 


on Leesona No. 107 winders 


Machines stop 
automatically if there’s a 


paper miss... one operator 


tends two machines... 


These Leesona No. 107 Coil Winders, 
equipped with the new Paper Miss 
Detector, make quantity production 
of high-quality stick-wound coils vir- 
tually foolproof. 


Humidity changes can cause the 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
. AUTOMATICALLY...USE 
UNIVERSAL WINDING MACHINES 
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paper to curl and miss an insert. Ordi- 
narily, if there’s a paper miss, and the 
machine is sania it continues 
1, Result... a worthless stick 
plus money wasted in wire and time. 
So an operator must be in constant at- 
tendance on each machine. 

The new Leesona Paper Miss De- 
tector cures this ... by automatically 
stopping the machine. Thus, constant 
machine attendance is unnecessary. 


handle 


to wine 


e One operator can two or 


three machines. 


Operator's coil production 


creases. 


in- 
Rejection rate is reduced . . . when 
the machine at a paper 
the operator re-inserts the paper, 
starts the machine which continues 
to wind an excellent stick of coils. 
For the full story on Leesona No. 
107 Coil Winders, and other helpful 
information write or get in touch with 
Universal. 


stops miss 


UNIVERSAL WINDING COMPANY 


BOX 1605, PROVIDENCE 1, 


E. G. PAULES & COMPANY, 


RHODE ISLAND, Dept. 211 


1762 West Vernon Avenue, Los Angeles, California 


Western Representatives 


W. J. WESTAWAY & COMPANY, LIMITED, Montreal & Hamilton, Canada 
Canadian Representatives 


UNIVERSAL WINDING COMPANY, 9 South Clinton Street, Chicago, Iinols 


UNIVERSAL WINDING COMPANY, 


1500 Walnut Street, Philadelphia, Pennsylvania 





This miniature version of the conven- 
tional RL-11 and RL-14 sinusoidal potentiometers is 
16” diameter x 1//¢” long. 

Functions of this new Gamewell Precision 
Potentiometer are accurately and smoothly developed. 
Four brush contacts move over a uniformly wound rec- 
tangular card and pick off output voltages that are pro- 
portional to the sine and cosine of the input angle at 
speeds up to 60 RPM. Standard resistance value is 18K, 
but resistance from 4K to 25K can be supplied. Accuracy 
at higher values is 


+1%. Power rating: 1 THE GAMEWELL COMPANY 
watt +40°C. NEWTON UPPER FALLS 64, MASS. 
In Canada: Northern Electric Co., Lid. 


PRECISION POTENTIOMETERS 


Manvfacturers of Precision Electrical Equipment Since 1855 


Want more information? Use post card on last page. 


ELECTRONS AT WORK continued 


the heaters from a regulated d-c 
source. All resistors should be types 
that are known to be very stable 
It is also recommended that no re- 
sistor ever be required to dissipate 
more than approximately  one- 
fourth rated power. 

The system described in this 
paper has been used to determine 
the departure from linearity of 
sawtooth waveforms of amplitudes 
from 2 to 50 volts and durations up 
to 2,500 microseconds. From the 
measurements that were made it 
was found that the amplitude of the 
sweep at a particular point could 
be determined with an accuracy of 
better than 0.2 percent and that the 
timing could be measured to better 
than 8 microseconds. The accuracy 
‘an be increased by further refine- 
ments in the actuai measurement 
procedures. 

The work described here was 
carried out as part of Air Force 
Contract AF 30 (602)-300 with the 
Rome Air Development Center. 


Electronic Load 


By DONALD FROEMKE 


and V. RONALD NELSON 
Department of Physics 


Augustana College 
Siour Falls, 8. D 


TESTING performance and regula- 
tion of electronic power supplies, 
generators and dynamotors is gen- 
erally performed with a resistive 


Variable load useful in testing dyna. 
motors or power supplies 


load. Such a load is likely to be 
bulky and does not usually lend it- 
self to fine adjustment of load cur- 
rent. 

The device described below pro- 
vides a variable load without these 
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Sricurrent solution of highly complex problems in such areas 
as guidance and control, aerodynamics, structures and propulsion. 
The missile activities of The Ramo-Wooldridge Corporation are 
anized around strong teams of scientists and engineers covering 
vide range of specialties. These teams, using the latest scientific 
and engineering knowledge, and often pushing ahead toward 
new knowledge, are working in a field characterized by its 
importance to the national welfare and the high degree of 
challenge it offers to the qualified engineer and scientist. 


ENGINEERS AND PHYSICISTS in jet propul- 
sion, thermodynamics, physical chemistry, 
propulsion system analysis and advanced 
servomechanisms. 


Openings now exist for AERODYNAMICISTS for advanced problems 
in hypersonic flow and aero-thermody- 
namics, 


SYSTEMS ENGINEERS and engineers with ex- 
perience in servomechanisms, electronic 
circuits, radar and communication circuits, 
computers and inertial guidance. 


The Ramo-Wooldridge Corporation 


@@20 BELL ANCA AVENUE, LOS ANGELES 48. CALIFORNIA 


ELECTRONICS — November, 1955 Want more information? Use post card on last page 





Constantine Enginecring Laboratories Co. 
Island Avenue 


4 toroid 
is a shape! 


Yes, in the electronics industry a “tor- 
oid” is a donut-shaped coil made up of 
a magnetic core, wire and insulation... 


ENGINEERED 
SHAPES 


Whether it’s a complex 10 winding 
magnetic amplifier or a simple choke 
.»» at Celco each toroid is precision- 
made, 


Every job order begins in Celco’s 
Engineering Dept. where toroids are 
designed to meet customer specifica- 
tions or operational procedures are pre- 
pared to assure proper manufacture of 
customer designs. 


Here at Celco toroidal magnetic 
amplifiers, transformers and reactors 
get special handling and testing tech- 
niques to realize the advantages of high 
performance core materials. 


Celco’s extensive laboratory test and 
production facilities include modern 
toroidal winding machines, tool room, 
machine shop, punch presses, assembly, 
impregnation, and encapsulating 
equipment. 


Take advantage of the Celco design 
and production experience in this 
specialized field. Get a Celco esti- 
mate - improve your quality — re- 
duce your cost. 


Mahwah, N. J. 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


disadvantages listed above. 

Two 807 beam power amplifier 
tubes are paralleled across the volt 
age source under test. A conven- 
tional bias power supply furnishes 
their grid voltage, which may be 
controlled by potentiometer R&,. 
Thus the drain on the test power 
supply may be varied from zero at 
cutoff to the maximum rated plate 
current. For 807 tubes, maximum 
plate current is about 200 ma eacl 
or a total of 400 ma. 

The voltmeter indicates the test 
supply voltage, making it conven 
ient to collect data for a voltage 
current curve on the power supply 
Successive readings may be taken 
close together by fine adjustment of 
the grid voltaye of the 807 tubes 

Maximum recommended plate 
voltage on these tubes is about 600 
volts. In applications involving 
voltages above 600 volts and cur- 
rents above 400 ma, tubes witl 
higher ratings should be substi 
tuted. Paralleling more tubes wil! 
increase the current capacity 


Precision Time-Delay 


By WARREN C. STRUVEN 
Radiatio Laboratory 
Dept. of Physics 
ve ity of California 
keley, California 


A PRECISION TIME-DELAY circuit has 
been developed for use with the 
bevatron magnet-timing  equip- 
ment. The operating conditions re- 
quired a circuit with a stability of 
at least 1 part in 1,000 over a delay 
range of 150 milliseconds to 2.5 
seconds. This circuit has a lower 
limit of 3 milliseconds and an up- 


CIRCUIT 


Time-delay unit has additional relay 
K. to provide control of external circuit 
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UNUSUAL ... smaller, more reliable transformers made possible 
with Du Pont MYLAR" 


CHALLENGING to industry ... the almost unlimited opportunities 


for practical application of this versatile new film 


‘Transformer Engineers, Pasadena, 
California, use Du Pont “Mylar” 
polyester film in transformer units 
for three different radars and two 
different guided missiles. The com- 
pany reports that “Mylar,” in com- 
bination with epoxy resin, has helped 
save as much as 25‘; in weight and 
volume— also helps give their trans- 
formers longer life. 

Industry everywhere is finding that 
““Mylar,” the strongest of all plastic 
films, permits a wide range of new 
and improved products comparable 
to these revolutionary transformers 
A tensile strength of 23,500 p. s. i 
permits its manufacture in gauges as 
0.00025 inch 


thin as ', of a mil 


*"Mylar the reg ered Liu Pont trade 
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mark for ite 


And “Mylar” hasadielectric strength 
of 4000 volts /mil, is inert to the at- 
tack of many solvents and insensi- 
tive to moisture. Excellent thermal 
stability of this new film through a 
wide temperature range is an added 
plus. 

In a variety of fields, ranging from 
electrical capacitors to metallized 
fabrics, versatile Du Pont “Mylar” 


DU PONT 


MYLAR 


Better Things for Better Living... through Chemistry 


brand of polyester film 


Want more information? Use post card on last page 


is making possible better products 
With just a little 
research and imagination, you may 
be able to profitably link “Mylar” 


to your product. Mail the coupon 


lower costs 


for your free copy of a booklet that 
tells you more about ““Mylar’’ and 
the ways it may help you develop or 


improve a product, 


t du Pont de Nemours & Co. (inc.) 
Film Department, Room BE, Nemours Bldg 
Wilmington 98, Del 

Please send me sample and further information on 


Mylar” polyester film 





To tit numerous applications, Bourns has 200 designs of miniatur- 
ized, high-performance sensing instruments on file. These designs are 
either standard types, or variations made to meet critical electrical and 
environmental specifications. The pressure potentiometer designs range 
from > to 10,000 p.s.i. Linear motion units provide travels of Vg” to 


30", and you can choose from a wide variety of resistance ranges 


The instrument you need may be among these Bourns designs — 
ready for production from parts in stock. Or one of the designs now on 
our boards may meet your specs. If not, we will gladly consider devel- 
oping the instrument you require Send us your specifications — your 


problem may already be solved. 


GAGE PRESSURE 


QURNS LABORATORIES 


6135 Magnolia Avenue, Riverside, California 
Technical Bulletins on Request, Dept. 12 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


per limit restricted only by the 
maximum value of timing capacitor 
used. Relay contacts are provided 
for external use if desired. 

The circuit shown in the dia- 
gram is a modified form of Schmitt 
trigger where the hysteresis usually 
associated with the Schmitt circuit 
is determined mainly by the oper- 
ation time of the relay. The hys- 
teresis of the usual Schmitt trigger 
is determined mainly by the value 
of cathode resistance. The cathode 
resistance is determined by input- 
tube gain, the transconductances, 
plate resistances and the plate load 


resistances. 
Operation 


In the rest state, capacitor C is 
charged to —E (relay position 1). 
When a positive gate is applied to 
the pentode grid, the pentode is 
caused to conduct, energizing the 
relay and moving the contact arm 
to relay position 2. The triode is 
immediately cut off and remains cut 
off until the grid voltage just 
passes the cutoff voltage, at which 
time positive feedback cuts off the 
pentode and restores the circuit 
to its rest position. The capacitor 
charges toward +£. In the opera- 
tion, the end of the timing cycle 
occurs when the capacitor voltage 
is just slightly more positive than 
the cathode. 

30th +E and —E are of equa! 
value. Therefore, if +E and —E 
vary, timing accuracy is not mate- 
rially affected.’ This voltage is most 
sasily obtained by grounding the 
center tap of a regulated supply. 
The bevatron magnet pulse-timing 
equipment uses two such circuits. 
One has a variable range of 0.15 
sec to 2.5 sec (time of rectification 
cycle) and a 2.5-see lockout circuit 
to insure that a particular repeti- 
tion rate is not exceeded. Both cir- 
cuits have operated for 14 years 
with a long-term stability of better 
than 1 part in 1,000. Jitter from 
cycle to cycle is less than 1 part in 
2,000, 

This work was performed under 
the auspices of the U.S. Atomic 
Energy Commission. 


REFERENCES 


(1) O. Schmitt, A Thermionic Trigger, 
Jour Sci Inst, 15, p 24, Jan. 1938 

(2) 8. Wald, Precision Interval Timer 
ISLECTRONICS, p 88, Dee, 1948 
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A Transformer becomes a precision device 


with Allegheny Magnetic Materials in the core 


*% ALLEGHENY SILICON STEEL 
*% ALLEGHENY 4750 
% ALLEGHENY MUMETAL 


The operation of a transformer ts no oriented silicon steel), and a wide 
better than the Magnetic core aro ind S¢ lecuon of sper ial high pe rmeability 
which it is built. With Allegheny mag alloys such as Allegheny 4750 
nec materials in the core, you get the Mumetal etc, 
— met best—uniformly and consistently In addition, our service on mag 
—— Sure there are reasons why! For netic materials includes complete 
pm one thing, there's the long experience lamination fabrication and heat treat 
Unit for your Copy of a pioneer in development and ment facilities. What's more, thi 
* quality control of electrical alloys extensive experience in Our OWN lam 
“TRANSFORMER LAMINATIONS a most important, the A-l line ination ftamping department I i 
offers complete coverage of any re bonus value for all users of A-l 
ost anced all alk cameos ek ais quirement you may have, any service electrical sheets or strip. @ Let 
inations from all grades of Allegheny specification. It includes all grades of ply your needs. Allegheny Ludlum 
Ludlum magnetic core materials silicon steel sheets or coil strip, as Steel Corporation, Oliver Bldg., 
Prepared from carefully checked and well as Allegheny Silectron (grat Pittshurgh 22, Pa. 
certihed laboratory and service test 


includes standard dimension 


ite Atssoartony | STEELMAKERS to the Electrical Industry Tap : 
wusee.en | Allegheny Ludlum =<: 
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Production Techniques Edited by JOHN MARKUS 


Three-Operator Assembly-Turntable Boosts Production Rates 


\ ROTATING holding fixture for as- 
embling resistor boards and other 
flat electronic units used in air- 
craft electronic equipment has 
been developed by Martin. The re- 
sistor boards are held in a con- 
venient position in front of the op- 
erator, As she completes a specified 
series of operations, the wheel is 
turned so the next operator can add 
another series. Sample boards, show- 
ing exactly the operations each op- 
erator is to complete, are mounted 
directly above the work. The sam 
ples eliminate time lost in checking 
work diagrams or shop sketches. 
ach operator is flanked by a table 
with bins which keep a supply of 
all the wire, resistors, or other 
parts required, A shelf for tools is 

immediately in front of her 
These new fixtures have con- 
tributed much to the ease and con 
venience of doing a difficult, exact 
ing job and have shown positive 
results in higher production rates 

and greater accuracy of work. 
With three work positions, the 
Fixture holding 21 chassis strips rotates freely on pipe going through center of assembly can be done in three 


table, to give equivalent of pass-along assembly line in minimum floor space. 


ste * in multiples of three steps. 
Table is rotated manually when operators complete assigned work ye Os pies 0 I 


Magnetic Holding ‘Tool Makes Parts Serve as Drilling Gage 


A SIMPLE magnetic page expedites 
the drilling of holes and mounting 
of two strap metal brackets across 
a slotted opening in the front of a 
color-tv receiver cabinet in RCA’s 
Bloomington, Ind. plant. These 
brackets are required to hold the 
box that encloses the controls later 
mounted on the front of the cabinet. 
The gage consists of a piece of 
j-inch laminated plastic material , ee ee 
having four drilled holes in which , . e PS ad " 
are set round permanent magnets. by ew CS 
A metal handle is attached for con- mae rien c 
venience in handling the gage. 
The operator places the two 
mounting brackets in position Magnetic gage used for holding two metal straps in correct positions for mounting 
against the pairs of permanent across slot in front of cabinet, during drilling and driving of mounting screws 
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KEEPS 'EM ROLLINGI 


KESTER 44” Resin, used in Kester .. . further assurance of the constant 
Plastic Rosin and solder alloy control combined with consistent flux 
“Resin-Five” Flux- formulae... all part of Kester Flux-Core Solder 
Core Solders keep quality that'll “keep ‘em rolling” for you! 
the production lines 
. Be e * . 
moving by providing 

py eethe exactly right sol- BE SURE YOU GET KESTER'’S new 78-page informative 

der for every application. Only virgin metals are _— textbook “SOLDER . . . Its Fundamentals and Usage.” 


ALTER OULDER 


c © M PA N Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canade 


#. 
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magnets, 
the slot. 
gun 


then lowers the gaye into 
With a drill chuck in an 


air and an appropriate size 


Midget Train Delivers 


drill set into a depth stop, he 
reaches down into the cabinet to 
drill the four holes. With another 


air gun he then drives in the fou 
mounting screws to anchor the 


brackets, then lifts out the gage 


Cabinets to TV Assembly Line 


pi 


at 
rat 
om 


Pulling train-load of cabinets for 21-inch television receivers up to the ends of 
Cars have double-layer loads of eight cabinets each 


roller conveyor lines. 


HIGH-SPEED assembly lines in RCA’s 
Bloomington, Ind. plant are kept 
supplied with empty cabinets by a 
Mercury industrial truck hauling 
special roller-top cars that unload 
directly on the roller conveyors of 
the cabinet assembly lines. The cars 
are each large enough to hold four 
cabinets directly on the rollers. Four 
more can be placed on top of these 
while still clearing the overhead 
piping in the plant. A train of six 


cars can thus bring 48 cabinets at 
a time. 

To unload, the truck driver stops 
the train with the first car directly 
opposite the ends of a pair of con- 
veyors. An assistant then releases 
the roller-locking lever on the car 
and pushes the entire load all at 
once onto the conveyor lines. The 
train is then advanced until the next 
car is in line and the process is re- 
peated. 


Pushing single-layer load of four cabinets 
off car onto two parallel roller conveyors 


Braking of rollers on cars is 
achieved with two rubber-covered 
meta] bars supported by levers that 
bring it up under the rollers on the 
car when the braking 
pushed down. 

The front wheels on the cars are 
pivoted, so they follow the tracks of 
the truck precisely even around 
sharp corners. The rolling equip- 
ment is made by Mercury Mfg. Co., 
4044 South Halsted St., Chicago. 


handle is 


Card-Controlled Machine Makes Wrapped Joints Automatically 


Examining punched tape used to control 
automatic wiring machine in back- 
ground, Motor-driven wire-wrapping tool 
makes wrapped joints on terminals 
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A MACHINE that can automatically 
wire complex electrical apparatus 
by using solderless wrapped connec- 
tions has been developed by R. F. 
Mallina of Bell Telephone Labora- 
tories. Instructions are fed to the 
machine from a_ punched 
Relays translate this information 
into electrical signals that control 
the cams and gears of the machine. 


tape. 


>How It Works—The _ exper- 
imental machine uses two rotating 
spindles. The wire is fed directly 
from a large spool. One spindle 


Bottom view of plastic panel for five- 
tube radio, showing solderless wiring 
put on by machine 
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SPECIFICATIONS 
Tubes Cooled 
4X150A, 4X150G 
5588 and 6161 


Altitude 
Up to 50,000’ 


Fan Model 
Joy Axivane 
AV-3.5-2.75-120D 
Size 
3'/'' diameter 
Weight 
5 Ibs. 
Duty 
60 CFM @ 5’ WG 


Motor 
27V DC—4.7 Amps. 


Only a JOY AXIVANE FAN 


can handle this Electronic Tube 


cooling job at altitudes up to 50,000 feet 


Cooling the above-specified tubes in airborne appli- 
cations is a critical problem because of the extremely 
light air. The difficulty is particularly severe at eleva- 
tions of 40,000 or 50,000 feet. 

An extensive series of tests were recently initiated 
in an attempt to determine an effective cooling proc- 
ess. The tubes and sockets were mounted in pairs in 
a special cabinet designed to equalize the air Susie. 
tion for each tube. The problem was to discover a 
method of heat dissipation that would hold the tem- 
perature of the glass-to-metal seals below the design 
operating level. 


Of all the blowers tested, only this Joy AXIVANE 
fan was able to meet the rigid specifications. The 
tubes were cooled with 25°C air at an elevation of 
50,000 feet, easily surpassing all requirements. 


Conteh a Gy agent f 


weo! 8376 
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This is just one of an extensive line of AXIVANE 
fans specially designed for economical efficiency in 
cooling electronic equipment. All are built of alumi- 
num and magnesium for light weight, sturdily con- 
structed for maximum resistance to shock and 
vibration, and feature the space-saving compactness 
inherent in vaneaxial design. 

Each fan can be modified to fit individual require- 
ments for cooling all types of electronic equipment 
under any conditions. Let us help solve your problem. 
@ Joy Manufacturing Company, Oliver Building, Pitts- 
burgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 
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Nos. 10035 and 10039 
Multi-Scale Dials 


A pair of truly “Designed for Application” 
controls. Large panel style dial has 12 te 1 
rotio; size, 814" x 64°". Small Ne. 10039 has 
8 to | ratio; size, 4” x 34°". Both are of com- 
pact mechanical design, easy to mount and 
have totally self-contained mechanism, thus 
eliminating back of panel interference. Pro- 
vision for mounting and marking auxiliary 
controls, such as switches, potentiometers, etc., 
provided on the Ne. 10035. Standard finish, 
either size, flat black art metal 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 


Liv 


PRODUCTION TECHNIQUES continued 


Top view of plastic panel, showing 
how leads of components are first 
anchored to solderless terminal pins 


pulls the wire, in an inverted L- 
shaped movement, to a connecting 
terminal. At the same time the 
wire is cut to the correct length at 
the second spindle. The spindles 
remove a bit of insulation from 


Wire-Coiling Dish for 


each end of the wire ‘as they whip 
the bare wire ends around the ter- 
minals. This produces a pressure 
of about 15,000 pounds per square 
inch at each contacting area. 

Following their punched tape in 
structions, the spindles then pick 
up the supply wire from the spool 
and move to the next electrical 
connection where the process is re 
peated. Machine wiring eliminate 
the need for preparing, storing and 
handling the many short pieces of 
wire, 

The machine can be used in 
conjunction with plastic panels, all 
alike, on which are mounted dif 
ferent groups of electrical part 
such as tubes, transistors, resis- 
tors and capacitors. The terminals 
of the parts protrude through holes 
in the panels spaced at regulat 
(modular) intervals 


Cable Leads 


Wire coming from Kingsley printer is automatically coiled inside freely-rotating 


dish at left 


INSULATED wire is automatically 
coiled as it speeds from an elec- 
tronic wire measuring and stamp- 
ing machine, by running the wire 
into a plastic laminate dish that is 
mounted on a bearing which per- 
mits it to rotate freely. This elimi- 
nates a time-consuming operation 
from the plug-assembly line. Cop- 


per tubing guides the wire into 
the dish at the right angle to give 
kinking 
the wire. The inside of the dish 


smooth rotation without 


has straight sides so the wire can 
easily be lifted out after coiling. 
Wire-reinforced paper strips are 
then used for tying the coil, in the 
plant of The Glenn L. Martin Co 


‘Tote Rack for I-F Strips Loads Easily 


TO MINIMIZE the need for reaching 
beyond a comfortable working posi- 
tion while transferring finished tele- 
vision i-f strips from a slide-along 
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line to a caster-mounted tote rack, 
only half the rack is loaded from 
one side. The operator then spins 
the entire rack around for loading 


November, 1955 — ELECTRONICS 





NORCO) 
LOCO 


FOAMED PLASTIC 


... that finds an important new 


function almost daly 


Rigid or flexible ...as you like 


The properties we 
can’t illustrate are 
at least as important 
as those we can 


Near-perfect 
Radar transmission 


Ease of Fabrication 
It's “poured-in-place”’ 


Great Strength 
with Light Weight 


Wide Range of Densities 
from 2 to 35 Ib/cu ft 


Good Thermal Insulation 
“K” Factors 

.018 at 8 Ib/cu ft 

to .025 at 11 Ib/cu ft 
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Excellent Electrical Properties 
6 lb/cu ft Lockfoam tested 

at 9.375 KMC 

Dielectric Constant 1.05 

Loss Tangent .0005 


Available in sheet form 


Great versatility 

50 different and 
consistently reproducible 
formulations available 


A few of Nopco Lockfoam’s 
present uses 


Airplane Radomes, 

Potting Electronic Instruments, 
Reinforcing Automobile Doors, 
Automobile Arm Rests, Packaging, 
Shock Panelling, Instrument Cases, 
Insulating Water Coolers and 
Refrigerators, Cushioning, 

Walls for Portable Units, Buoys 


Choose your density 


Resists moisture 


Our technical staff 

will give you every assistance 
in choosing among 
Lockfoam’s 50 different 
formulations, and in making 


its economies your economies 


Write today for the 
Nopco Lockfoam booklet 


Nopco Chemical Company, 
248 Stier St., Harrison, N. J 


PLASTICS DIVISION 


HARRISON, NEW JERSEY 


Los Angeles, Calif 





ALSO NEW! 
“Soft Wound” Spools 
insure delivery of even 
thin-wall tubing 
without flattening. 


VAL RAS Ee BOLI, 
Sea a at 
ent ee) 


simplify your vinyl sleeving 
requirements with one grade 


FOR GENERAL PURPOSE USE 


Brand new Resinite EP-69A embodies 
all the necessary properties for a 
“general purpose” insulation sleev 
ing good dielectric character 
istics, oil resistance, a wide, effec 
tive temperature range and a satis 
factory price 


FOR SPECIFICATION USE 


Resinite EP-69A is designed specific 
ally to exceed all requirements of 
specification MIL-1-631B. (Type F, 
Form U, Grades A and B, Class | and 
\l, Category 1 and 2). It provides a 
working temperature range from 
48°C to +-90°C and a dielectric 
strength of 750 volts/mil. In addition, 
it 1S Corrosion, fungus, oil and flame 
resistant beyond specifications 


Simplify your vinyl sleeving require 
ments with one grade—Resinite 
EP-69A, Write for samples and per 
formance data 


Nay 


cS a 
ATi 
RESIN INDUSTRIES, INC. 


Santa Barbara, Calit 


ALA LEEVING AND TUBING FOR THE 


eee le) Pie UL eee 


PRODUCTION TECHNIQUES (continued 


Method of loading tote rack with i-f strips for transport to main assembly line 


the remaining half of the units. holding four strips. The two bottom 
The i-f strips are supported by 
wood cleats nailed to the vertical 


pairs of cleats are omitted, again to 
minimize operator strain and reduce 


partitions, with each pair of cleats fatigue 


Applying Varnish to Coil with Pressurized Hypo 


AFTER assembly of ten-turn pre- the form without having any va) 
cision potentiometer windings on nish reach the top part over which 
helical forms, a fillet of varnish is 
applied to one side of the element 
with high accuracy by means of a for added visibility during thi 
special setup in the Hicksville, N. Y. 
plant of Fairchild Controls Corp. 
While observing the operation 
with the aid of a 20-power bin- 
ocular microscope, the operator 
positions the varnish-applying hy- 
podermic syringe at the start of the 
first turn, then rotates the potenti- 
ometer-holding arbor on a_ lead 
screw having the same pitch as the 
helix. An air line having a pressure 
of 5 lb per sq in. is attached to the 
end of the syringe, with the exact 
pressure being controlled by a foot- 
pedal throttle. The operator varies 
the pressure as required to get the 
varnish down between the coil and 


the contact wiper rides. The fillet 
varnish is mixed with a blue dye 


Anchoring turns of precision pot in core 
with varnish applied by hypo under air 
pressure 
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Take that Tii.s3 A 
out of the CHASSIS, 
by either of these methods... 


| —— CY * 
FS STA 4 DEE 
ie ! Clarostat Series KS above-chassis-mounted power resis- 


aT 23 ; a 
tors. Handy terminals (lug, standard; or pigtail, at extra 


iF cost) for easy wiring. These unique components solve 


Ld asaattaccaa aa 4 the problem of safe heat dissipation, yet terminals 


are below chassis, to fulfill UL requirements. Wire 
winding on glass fiber core, permanently sealed in 
smooth ceramic casing. Available in single, dual and 
tapped-section types as shown in wiring diagrams. 
Adjustable mounting ring provides for any protrusion 
above or below chassis. In 14/2, 2, 22 and 3” h. sizes. 
10, 15, 20 and 25 watt ratings, respectively. Wide 
range of resistance values. 


METAL MOUNTING LUG 
WIRE WINDING ON PHENOLIC STRIP 


MOLDED PHENOLIC ans 
INSULATION At 


. 


METAL-CLAD MOLDED 


Clarostat Series MMR metal-clad resistors. Resistance 
winding sealed in molded phenolic and further pro- 
tected by metal casing, for electrical and mechanical 
ruggedness. Adequate, but not excessive, phenolic insu- 
lation seals against moisture without hampering heat 
transfer to outer metal casing. No hot-spot troubles. 
Mounted flush against metal surface for maximum heat 
dissipation, unit is rated at 5 watts per winding inch, 
as against 21 watts in free air. Sizes from 2” to 6” 
mounting centers. 1 to 10 sections. Breakdown strength 
over 1000 V.A.C. 


ASK FOR LITERATURE! 


Engineering Bulletins sent on request. Let our resistor- 
specialists collaborate on your application problems. and let 
us quote. 
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DYNOGRAPH 


0.001 volt input d-c gives 70 mm. 
deflection with this high-speed 
direct writing oscillograph, many 
times that for competitive units. 
The Dynograph with one amplifier 
is used for all types of inputs for 
measuring speed, temperature, 
position, vibration, and other 
variables. Patented, chopper 
amplifier design makes it sensitive, 
stable, and versatile. Available in 
both 6 channel console 
model and single and 
dual channel portable 
models. Get bulletin 
L742—compare the 
Dynodgraph with all competitive 
models—it combines sensitivity 
with absolute stability 


OFFNER 
ELECTRONICS INC. 


5324 N. Kedzie Avenue 
Chicage 25, U.S. A. 


ore information? Use post card on last page 


PRODUCTION TECHNIQUES 


critical procedure. 
The potentiometer arbor has a 
notch in which the attached leads 


fit, to keep them out of the way and 
thereby prevent breakage of leads 
as the core is rotated 


(Juick-Release Clamps Pull Chassis Dollies 


Conveyorized color-tv test line. Dollies travel clockwise around bend in foreground. 
Brushes under one dolly sweep the table continuously and push scraps down 
through rectangular hole in table at right foreground. On this line, tests are 
made with black-and-white Indian-head test pattern 


AN ENDLESS horizontal chain con- 
veyor running down the middle of 
a wide metal-top table keeps RCA 
26-tube color tv receivers circulat- 


U-shaped clamp on dolly is here in 
raised position for pulling dolly off 
stud of chain conveyor. Metal band in- 
side clamp prevents dolly from coast- 
ing past stud under its own momentum 
when conveyor is stopped 


ing on dollies past test positions on 
both sides of the table, in the firm’s 
Bloomington, Ind. plant. 

When work on a chassis is fin- 
ished at one of the test positions, 
the operator pushes its dolly up into 
an empty space on the conveyor. A 
U-shaped metal clamp on the dolly 
automatically engages with the next 
pin on the conveyor chain. 

A loosely mounted metal ring and 
transverse pin on the clamp act to- 
gether to prevent the dolly from 
rolling past the pin under its own 
momentum when the conveyor is 
stopped for any reason. Any oper- 
ator can stop the conveyor simply 
by standing up to tug the plastic 
clothesline strung over the test posi- 
tions on both sides and anchored to 
the conveyor stop switch. 

To take a dolly off the line, the 
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CLOSE PARAMETER CONTROL MEANS 


TI transistors standardize your production circuits! 


YOU CAN NOW DESIGN transistorized circuits to standard device specifi 
cations. Texas Instruments controlled parameter semiconductor devices fit your 
specific applications without additional testing and selection. Parameter tolerances 
are closely held and accurately described in new comprehensive design data. All 
TI germanium and silicon transistors are manufactured and 100 per cent tested 
for exacting design characteristics. 

This close parameter control has enabled Texas Instruments to pace the indus 
try in transistor development and application. Newest TI germanium devices are 
n-p-n high speed switching transistors. An important step toward complete 
transistorization of computers, these grown junction units have beta spreads of 
TI was also 
first to produce silicon transistors commercially, and only TI manufactures ger 


two-to-one and are 100 per cent te sted for switching characteristics 


manium transistors for all three transistorized pocket radios now on the consumer 
market. For radio, general purpose, and many specific applications, Texas Instru 
ments manufactures both p-n-p alloyed junction and n-p-n grown junction ger 
manium types. 


For your own transistorized product development, specify the exact devices 
you need from TI’s wide range of semiconductor products — germanium and 
silicon; p-n-p or n-p-n types; diodes, triodes, tetrodes. Write for new descriptive 
data and curves that will help simplify your production problems 


TEXAS INSTRUMENTS 


pNEC CORPORA T & DO 
6000 LEMMON AVENUE 


DALLAS 9. TEXAS 


SEND THE COUPON FOR DETAILS 


Please send comprehensive data and curves 
describing the semiconductor products 


checked below 


GERMANIUM 
Radio transistors, p-n-p and n-p-n types 
High speed switching transistors 


P-N-P alloyed junction general purpose 
transistors 


N-P-N grown junction general purpose 
transistors 


Phototransistors 


Grown junction tetrodes 


SILICON 
General purpose transistors 
Power transistors 
Junction diodes 


| Voltage reference diodes 
Name 
Company 


Address 





emiconduc 
rneineers 


and oclentis 


GENERAL MOTORS offers exceptional opportunities in 
this field as a result of newly expanded programs of research 
and development—and now, also, pilot plant production. 


These are permanent programs of great and increasing im- 
portance to General Motors in its electronic, automotive, 
aircraft engine, locomotive, household appliance and mili- 
tary activities—not just temporary study or short-term 
development programs. 


Physicists, physical chemists and electronic engineers with 
baccalaureate or advanced degrees and those with transis- 
tor, diode, photo-cell, other semiconductor and related 
experiences in research, development or process and produc- 
tion will find: 

e Important, interesting and challenging problems 


e Modern facilities 
e Congenial association with others skilled in these sciences 


Resulting in maximum personal satisfaction, development 
and recognition. 


Upper-level positions for those shown to qualify. 


The unusual employe benefits of General Motors are pro- 
vided by this 20-year-old GM electronics division. Reloca- 
tion expenses are paid. Pleasant Indiana community with 
excellent living conditions, schools and many other advan- 
tages. Letters held in complete confidence. Give information 
on education, experience, military duty and personal data. 


Address: Personnel Director, Department MM 


GENERAL DIVISION OF 
MOTORS 


KOKOMO, INDIANA 


Want more information? Use post card on last page 





GENERAL MOTORS 


PRODUCTION TECHNIQUES (continued) 


Method of mounting table-sweeping 
brooms under one of dollies on color-tv 
test line. Wood handles of broom pro- 
ject up above top of dolly through cut 
out slots, hence the sweeping dolly 
does not normally carry a chassis 


operator presses down the handle 
projecting from the front of the 
dolly. This raises the U-shaped 
clamp from the conveyor stud so 
that the dolly can be pulled into the 
test position. The color chassis is 
heavy enough to rest directly on the 
ball-bearing dolly, without need for 
hold-<lown clamps. , 

Plastic clothespins are used to in- 
dicate the test status of each 
chassis. A clothespin at the upper 
left side of the chassis signifies that 
it is ready for test, having been just 


Test position on color-tv alignment line. 
showing special test plug used for feed 
ing picture carrier and r-f sweep sig 
nals into elevator coil at input of tuner. 
for aligning tuner to if strip 
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LABORATORIES, INC. 


development 


INTEGRATED ELECTRONICS 


THE IMAGINATION FOR RESEARCH PLUS 
THE SKILLS FOR PRODUCTION 


Performance in the field is the real test of 
product worth. To maintain Hoffman's 
reputation for high standards of quality and 
performance, Field Engineers are constantly 
production performing direct, on-the-spot aid in 
installation, Operation, and evaluation of 


Hoffman electronic equipment 


Hoffman Field Engineers are chosen from the 
engineering design and test groups for their 
specialized knowledge and ability. These 
specially trained, specialized engineers carry 
the integrated skills of research, development, 
design, and production into the field 
wherever Hoffman equipment is being 


used... on land, air, sea, or undersea 


Typical of the types of projects Hoffman Field 
Engineers are working On, one group is 
presently engaged in conducting field evaluation 
studies at remote air bases on TACAN, the 

most advanced airborne navigation equipment 
yet produced. This field study is being 
coordinated with Hoffman's production 

of TACAN equipment. 


Radar, Navigational Gear 

Missile Guidance & Control Systems 
Noise Reduction 

Countermeasures (ECM 
Communications 


Transistor Applications 


1 
OPPORTUNITIES FOR OUTSTAN N ENGINEERS TO WORK IN AN AIMOSPHERE OF CREATIVI 


WRITE THE DIRECTOR OP ENGINEERING, HOPPMAN LABORATORIES, INC., 3761 SOUTH HILI REET, LOS ANGELI 
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Ast tae l leat) 


ahead on 


When 
specifications 
rot Ti tela 


RESISTANCE ALLOYS 


Te hee tL 


WILBUR B. DRIVER 


WIRE, ROD, RIBBON and STRIP 


vd rms of resistance alloys available 


filme LL Pr ations in the electrical and 


{ 


aL MAA il eee a wee) tL ni 


cations inciuding Pl anh 


Alloys of Proven 
Performance for — 


« ELECTRICAL APPLIANCES 
« BALLASTS 

« ELECTRIC FURNACES 

« ELECTRIC RANGES 

« ELECTRON TUBES 

« GLASS-TO-METAL SEALS 
« HIGH TEMPERATURE 


* POTENTIOMETERS 

* RADIANT HEATERS 

* RESISTORS 

* RHEOSTATS 

* SENSING BULBS 

¢ SOLDER GUNS 

* SOLDERING IRONS 

* HIGH AND LOW TEM 
PERATURE COEFFICIENTS 


ey Specialists in |» 
4 


[YPRECISION | 
ALLOYS 


4 
j 


| Wilbur B. Driver Co. 


NEWARK 4, NEW JERSEY 


¥ 


/ AIRBORNE EQUIPMENT 
' NUCLEONICS 


For Over A Quarter Century Manufacturers of Dependable 
Electrical, Electronic, Chemical and Mechanical Alloys 


Want more information? Use post card on last page. 


PRODUCTION TECHNIQUES 


Video test position, utilizing color-bar 
generaior pattern on 2Il-inch round 
color tube in test cabinet at right. Op 
erator here makes seven connections to 
chassis on dolly: 1l—plug kinescope 
cap of set into top socket of vertical 
box at! left of picture tube; 2—plug 
convergence leads of set into next 
lower socket; 3—-plug in yoke leads; 
4—-attach lead of regulator current me 
ter (above picture tube) to under-chas 
sis terminal and attach other meter 
lead to chassis, then attach another 
lead to run B plus back to set from 
yoke so as to jump around fuse; 5 
plug in line cord; 6—feed color-bar 
signal into elevator coil of tuner 
through plug; 7—-connect heavy braid 
ed metal ground strap to chassis 


put on the conveyor or having gon: 
through a troubleshooting and re- 
pair position on the line. A clothes 
pin at the lower left on the chassis 
means it has tested OK and is ready 
to be placed on an overhead con- 
veyor for transfer to the i-f test and 
alignment line. A clothespin at the 
upper right signifies the need fon 
troubleshooting. 

This recirculating conveyor sys 
tem has proved particularly sue 
cessful during the early stages of 
bringing a new color television line 
up to speed, The sets can be run 
around the conveyor line and in and 
out of test and repair positions a 
often as necessary without inte) 
fering with the flow of production, 
as long as the average output of 
the test lines approximately matches 
that of the assembly lines, 


Life Test Setup 


PRECISION potentiometers are run 
through millions of operating cycles 
on a unique universal test stand in 
the Hicksville plant of Fairchild 
Controls Corporation. A_ special 


November, 1955 — ELECTRONICS 





At Minnesota Mining and Manufacturing mpany (known a 4 M’’), they say, 


‘“‘He’s America’s No. 1 stick-up man!”’ 


grafting trees? Wr ipping a We call Air I x pre 
itter ol hours! 


know w 


the Ip man ! g Air ix / ipment fro t. Paul to Mia 
But there's one kind 0 ( ind arou f exal osts $13.65 door to door (one charge). Th 
nere ind that's a tat When our d f istomers ’¢ less than any other air carriet and the service 


ask for a shipment in a hurry, we take them at their word Vt ompared ! 


__. & Air Express <n 


Gars THERE FIRST via US. Scheduled Airlines 


CALL AIR EXPRESS . division of PAILWAY EXPRESS AGENCY 
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PRODUCTION TECHNIQUES continued) 


heavy metal grille serves as the 
base, on which are mounted the sup- 
port brackets for the potentiometers 
and the supports for the drive 
shafts. The shafts are linked to- 
gether by gears which in turn are 
driven through a reduction drive by 
a small electric motor. 

Switches give the option of con- 
tinuous rotation or back-and-forth 
oscillation. A strip of sheet metal is 
fastened over the gear chain to pre- 
vent objects from falling in and 
jamming, since the unit runs un- 


attended for many days 


Linotype Slugs 
Identify Wires 


MARTIN has added a Linotype ma- 


12-position Multipole Rotary Switch chine to its aircraft manufactur- 


ing equipment. In today’s aircraft, 
© Small size — only %4 inch square. 
* Light weight — one-half ounce. thousands of wires of many dif- 
* Versatile circuitry —- contact arrangements from 1|-pole ferent types, each of which must 
12-position, to 3-pole 4-position for a single deck. be coded by a printed number 
Ganged assembly -— up to six decks can be combined every few inches of its length. Lino- 
for single-knob operation. type identifies these wires with 
Current-carrying capacity — capable of carrying 3 am- sharp, clear characters. New slugs 
peres without excessive temperature rise. are cast for printing each specific 
Interrupting capacity —- 0.5 amperes, non-inductive, at lot of wires. This replaces movable 
125 volts 60 cps. type, which required hand setting 
© Electrical life —- 250,000 operations. and constant replacement due to 
® Voltage rating — 125 volts a-c. wear 


electrical and electronic systems use 


Terminal Plug Holder 


PLUGS for the connecting cables of 
the Matador guided missile are 
wired five at a time with the aid 
of a holding fixture in the Balti- 
more plant of The Glenn L. Martin 


TYPE M-12 
ACTUAL SIZE 


ie Pee. © ¢ 


© Breakdown voltage ——- between live parts or to ground 
- over 1000 volts RMS at 60 cps. 


® Insulation resistance — 1000+ megohms. All insu- 
lating parts meet specification MIL-P-3115B, MIL- 
P-15037B, or MIL-I-3190. 


OI Cl RONICS, ine. 


SION OF ( O SWITCH CORPORATI | 


Weymouth 88, Massachusetts 
BE ABE A OE SLM I A SRT SOR AG a 


Assembling plugs with aid of universal 
holding fixture 
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1. The SEEING EYE of industry. This simple Image Dis. 


sector tube is used in the Utiliseope, a closed circuit indus- 
trial TV, made by Diamond Power Specialty Corp., Lan- 
caster, Ohio. It eliminates filament and electron gun. For 
dependability and assurance of long life, most of the inter- 


nal components are Inconel, a high nickel-chromium alloy 


We hy “Diamond” uses 


Inconel parts in 
Simplified 
Industrial TV 
Pick-Up Tube 


$ 
5 
Borg 7 md 


=. This electron multiplier increases the signal 


of the Image Dissector tube two to six million look 


into 
times through « series of eleven silver-magne- 


sium cups on Inconel holders. Diamond de- 


signers found that Inconel is the only satisfac- reach. . 
tory all of the 


multiplier’s 150 parts. 


metal for but a few electron 


Here’s why most of the internal parts of Diamond’s de pe nd 


Dissector tube made of Inconel 


cold worked 
<cellently. Can be easily 


id is 


able, long life Image are 


Inconel is non-magnetic. even after being 


It is easy drawing Spot welds ¢ 


formation. It remains 


{nd u“ hen 


cleaned and kept clean to avo 
strong and stiff when heated for degasification. 
rpensive 
Inco Nickel Alloys for Electronic Uses is the title of 
a booklet that may suggest where the useful properties of 


all costs are considered, ut less ¢ 
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3. When an engineer says, “Let's 
i,” 
“Utiliseope” industrial TV. It takes 
a steady look at places the eye can’t 
. places too hot or highly 
radio-active for people to watch. 


Light falling on the face of the Im- 
age Dissector 
trons from the special surface of the 


he may mean this tube liberates elee- 


photos athode. Some of these tubes 
are still being used after more than 


four years of service. 


Inconel or one of the other Inco Nickel Alloys 


design or fabrication problem for you. Write for it, today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street vi York N. Y. 


pe 
INCO, Nickel Alloys 


MONEL® * “R’’ MONEL * “K’'® MONEL * “KR” MONEL 
“S$ MONEL * INCONEL”™ * INCONEL “X"" 

INCONEL “W’'" * INCOLOY® © NIMONIC™ Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL” 


can solve a 


Want more information? Use post card on last page 
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VERY LOW FREQUENCIES ** 


MOTenTe 
interference 
“nTe 

field 

WAL ET A aan 


MEASURING EQUIPMENT 


t 
’ 
. 
f 
{ 
etx 
PA 


Stoddart Ri-Fi* meters 
cover the frequency range 
l4ke to 1000 mec 


HF 
NM.-20B, 150ke to 25mc 
Commercial Equivalent of AN/PRM.-1A 


Self-contained batteries. A.C. supply 


optional includes standard broadcast 
band, radio range, WWYV ind com 
frequencie 


Mas BF 


VHFE 
NM.-30A, 20mc to 400me 


Commercial Equivalent of AN/URM.47 
Frequency range includes FM and TV 
bands 


UHF 
NM.-50A, 375mc to 1000m< 


Commercial Equivalent of AN/URM.17 
Frequency range includes Citizen's band 


ond UMF color TV band 


STODDART 
6644-A SANTA MONICA BLVD HOLLYWOOT 


“ 


VERSATILITY . .. The NM-10A 
is designed to meet the most 
exacting laboratory standards 
for the precise measurements, 


Ye analysis and interpretation 


of VLF radiated and conducted 
radio-frequency signals and 
interference. Thoroughly 
portable, yet rugged, the 
NM-10A can be supplied with 
accessories to fulfill every con- 
ceivable laboratory and 


_ The NM-10A sensitivity ranges 
~ from one microvolt-per-meter 
to 100 microvolts-per-meter, 
depending upon whether rod or 
shielded loop antennas or 
line probe are used. 


is “hand calibrated” in the 
Stoddart Test Laboratories by 


competent engineers. This 


_ data is presented in simplified 


chart form. 


DRIPPROOF . . . Sturdy 
dripproof construction allows 


a long periods of operation in 


driving rain or snow without 
adverse effects. 


FLEXIBLE POWER REQUIRE- 
MENTS . . . The ac power supply 
operation from either 


- ~ 105 to 125 volts or 210 to 250 


‘volts ac, at any frequency 
between 50 ops and 1600 cps. 


aircraft radio co 
CALIFORNIA ema eee 
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PRODUCTION TECHNIQUES continued 


Details of holding fixture. Wing nut can 
be loosened to slide under strip up or 
down to accommodate different sizes 


Co. Adjustable legs hold the fixture 
at the optimum angle for assembly) 
Aluminum channels and_ trans- 
parent sheet plastic windows form 
pockets on the upper half of the 
fixture for supporting standard 84 
ll-inch assembly prints 


Controlling Sludge in 
Ktched Wiring Bath 


By L. J. MARTIN and M. J. VAVRA 


Weapo jstema Developme 
Laboratorice 
Hughes Aireraft Co 
Culver City, Calif 


KLECTROLYTIC conduction is the 
chief source of leakage in etched 
circuits. Electrolytic leakage re- 
sults from the combined presence 
of moisture and ionizable contam- 
inants. 

Scattered evidence suggested that 
ferric-chloride contamination var- 
ied during the life of an etching 
bath. Consequently, modified ASTM 
patterns of Fig. 1 were etched in 
batches of four on boards cut from 
a single sheet at intervals until the 
etchant was considered to be ex- 
hausted. Samples of the etchant 
were taken as each batch was 
etched. All etched boards were 
cleaned as uniformly as possible by 
hand-scrubbing with hot water and 
detergent. When dry, the average 
surface and volume resistivities of 
each batch were high and reason- 
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Specify ADVAC High 


Voltage Terminals for HaicgH VOl $ AGE 


JET ENGINE THERMO- 


cts TERMINALS 
FIRE DETECTION AND 


TEMPERATURE CONTROLS 
EXPLOSION PROOF Pure silver brazed for 
ASSEMBLIES higher temperature service 
REFRIGERATION Helium mass spectrometer tested 
COMPRESSOR SEALS for vacuum-tightness 
KLYSTRON OUTPUT High mechanical strength 


WINDOWS 
T-R TUBE WINDOWS and thermal shock resistance 


IGNITION INSULATOR Adaptable for soft-soldering, 


BUSHINGS brazing or welding 
VACUUM TUBE CLOSURES ; : 
tn ELEMENT New ADVAC High Voltage Terminals withstand operat- 


TERMINATIONS ing temperatures of over 1000°F. They have been 
NUCLEAR ENERGY service-proven in a wide range of applications where 
EQUIPMENT severe environmental conditions, including both me- 
IMMERSION HEATER SEALS chanical and thermal shock, are encountered. ADVAC 
POWER CABLE END SEALS super-rugged high voltage terminals are available in 
CHEMICAL RESISTANT nine economical standard types that meet most require- 
INSULATORS ments. For special applications, custom terminals can 
HEAVY-DUTY TRANSFORMERS be produced to your exact specifications. 
CAPACITORS 
PULSE NETWORKS _ it 
RELAYS, DELAY LINES ees 
FILTERS, REACTORS 


MOTOR SWITCHES and Military 
A Applications 
| neeen ‘ 


«& i? 


~~ —_ 


Call or Write 


for Illustrated 
Catalog 


DIVISION OF ADVANCED VACUUM 
GENERAL CERAMICS PRODUCTS -INC 


CORPORATION 18-22 Liberty Street, Stamford, Connecticut —Telephone: Davis 4-2148 


HIGH TEMPERATURE VACUUM TIGHT CERAMIC-TO-METAL SEALS FOR THE ELECTRONIC INDUSTRY 
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Introducing the 


AUTOVAC vacuum gauge... 
changes range automatically 


This remarkably sensitive, hot-wire type vacuum gauge gives continuous 
pressure readings from 100 millimeters Hg to 1 micron Hg. 


Switching from the millimeter range (100 to 0.lmm Hg) to the micron 
range (100 to 1 micron Hg) is completely automatic. 


The Autovac gauge has a higher degree of calibration stability than any 
other gauge of its type. 





e Illuminated panel light tells you at a glance when the pressure is in the 
millimeter range. 


Automatic range changer is adjustable between 10 and 2500 microns. 
Accessory relay provides automatic activation of external circuits. 
Supplied with one, two, three, or four stations. 

e There is no question as to location of cach station in the system—you 


note this on the panel under “‘Gauge Position.” 


Consolidated Vacuum Corporation is the authorized dealer in the United 
States for the Autovac vacuum gauge manufactured by LKB-Produkter, 
Stockholm, Sweden. A complete stock of gauges, accessories, and spare parts 
is now available from CVC, For further information, write for your copy 


of CVC data sheet No. 9-25. 


Specifications 
Power Supply 110, 130, 150, 220, 240 volts; 50/60 cycles 
Dimensions 


Net Weight 


124" x 6%" x Rls” 


17 Ibs. 


Consolidated Vacuum Corporation Rechester 3, N.Y. 
a subsidiary of CONSOLIDATED ENGINEERING CORPORATION, Pasadena, California 


CVC sales now handied through Consolidated Engineering Corporation with 
offices located in: Albuquerque « Atlanta « Boston « Buffalo « Chicago « Dallas 
Detroit « New York « Palo Alto « Pasadena « Philadelphia « Seattle « Washington, 0.C 
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PRODUCTION TECHNIQUES 


continued 





FIG. 1—Modified ASTM guard ring pat- 
tern used in troubleshooting tho pro- 
duction of etched wiring boards 


ably uniform, as shown in Fig. 2. 

Tremendous’ resistivity varia- 
tions showed up following humidity 

These variations fol- 
systematic trend from 
batch to batch, as indicated by the 
dashed The fact 
that resistivities deteriorated, then 
improved 


exposure, 
lowed a 
lines in Fig. 2. 
and deteriorated 
puzzling until 
were correlated with the history of 
this etching bath. Batch 10, the 
first to show this improvement, fol- 
lowed a rest period while batch 
12 was etched at the start of work 
the following day. 
ments 


again 


was these results 


These improve- 
following rest suggested 
the important contam- 
inant, since sludge settled when the 
bath was not 


sludge as 
used, 

Examination of the etchant sam- 
ples corresponding to each batch of 
boards showed a_ yellowish-brown 
of which 
varied inversely with the wet 
sistivities of each batch. 
of the sediment 
primarily a 
filterable 
The 
ous and to be saturated with copper 


precipitate, the amount 
re- 
Analysis 
showed it to 
complex 
copper 
particles 


be 
( f 


oxides. 


mixture 
iron 
seemed to 


and 
be por- 
and iron salts in all stages of oxida- 
tion. 


> Sludge-Preventing Procedure 

Further correlation of sludge for- 
mation and etchant exhaustion 
with specific gravity and hydrogen- 
ion tests caused the following pic- 
ture to take shape. Initially, there 
is no sludge and hence no sludge 
contamination. With continued use 
of a bath, sludge is formed and con- 
tamination of the board increases. 
A fresh bath with 23 deg Baume 
has a pH of about 0.5 which in- 
creases as the bath is used. When 
a pH of approximately 0.85 to 0.90 
is reached, sludge formation be- 
comes noticeable and results in 
contamination of the board. If the 
ferric-chloride bath is operated be- 
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SIZE SIZE 
1-1/16 OD 1-5/16 OD 
1/2 H 23/32 H 
6-32 MTG. 6-32 MTG. 


TYPES GQmex. Freq. 


MP930 160 BKC TYPE Qmex. Freq. 
MP395 225 25 KC MP254 210 6Kc 


MOLDED AND CASED TOROIDS CARRIED IN STOCK 
(Order by Part Number) 


MP206 MP930 
PART. No. : PART. No. 


206-1 - 
206.2~ 
206.3- 
206.4 - 
206-5 
206.6 - 
206.7 ~ 
206.8 - 
206.9 — 
206 


MP .848-1— MP.395.1— 

MP-848.2— MP.395.2 — 

MP-848.3—- , MP.395.3 = 

MP-848.4—- MP.395 4 

MP-848.5 ~ mMP.395.5 

MP 848.6 — MP.3956 

MP.848.7 — 7 MP.395.7 

MP 848-8 — MP.3958— 

MP 848.9 — MP.395.9 — 

MP 848-10 — MP.395 
206 MP.848-11 — , MP.395 
206 MP 848.12 — mMP.395 
206 MP.848.13 ~ MP.395 

MP.206 MP.848.14 = MP.395 

MP 206 MP.848.15 — MP.395 

MP.206 MP-848-16 — MP.395 

MP 206 MP.848.17 = MP.395 

MP 206 MP-848.18 =~ MP 395 

MP.206 MP.848.19 — - 2 MP 395 

MP 206 MP.848.20 ~ MP. 39520 — 

mMP.206.-2) MP.848-21 ~ mMP.930.-21 mP.39521— 

MP. 206.22 MP-848.22 ~ MP.930.22 — MP39522— 

MP.206 23 MP-848.23 — mMP.930.23 mMP.395.23 

MP 206.24 MP.848.24 - MP.930-24 MP 395.24 

MP.206.25 - MP.648.25 ~ MP.930.25 MP 395.25 

MP.206.26 MP 848-26 — MP 930.26 MP 395.26 

MP 206.27 MP 848.27 ~ MP 930-27 MP.395.27 

MP.206-28 MP 848.28 — MP.930.28 

MP 206.29 MP.848.29 — MP.930.29 — 

MP.206 30 : MP 848.30 - MP.930.30 — 

mMP.206 31 MP-648-31 - MP.930.31 — 

MP.206.32 - MP 848.32 - mP.930 32 — 

MP.206.33 MP.930.33 — 

MP.206.34 MP.930.34— 

MP.206.35 MP.9390 315 — 

MP.206.36 7 MP-930.36 — 

MP.206.37 MP-930.37 — 

MP.-930.38 — 

MP.930.39 — 

MP.930.40 — 

MP 930.41 — 

mMP.930.42 — 

MP.930.43 ~ 

MP.930 44— 

mMP.930.45— 

MP.930.46 — 

MP.990.47 — 
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© 
DOWN TO THIS 


(ACTUAL SIZES) 
IN THESE TYPES «+ « 


Call 


for 


ABECS5 and higher tolerances 
our STAINLESS * CHROME 


BEARING ENGINEERS 


PACIFIC COAST 
KERMIT T. SIMONS 434 North 
Tel. RYan 1-905) PASADENA 4, CALIFORNIA 


MIDWEST 
JOSEPH W. DANIELS 49 E edar St 
Tel. SUperior 7-0984 CHICAGO, | ILLINOIS 


CHARLES S. WARD 646 Hgzelwood 
Tel. Trinity 1-460] DETROIT, MICHIGAN 


SOUTHWEST 
J, ROBERT NAT 
Tel. Sterling 2826 DALLAS,| TEXAS 


EAST 
SIDNEY J. AGOODRICH 61 Cutter 
Tel. HUftter 2-8633 GREAT NECK, NE 


CARL F IGRAESSER, JR 
PETERBOROUGH, | N. H. 


NEW HAMPSHIRE 
BALL BEARINGS, INC. 


Peterborough, N. H. 


Phone 424 — 425 


Call for Catalog 53 — Print 1031 — and Engineering Bulletins 
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PRODUCTION TECHNIQUES 


|~ DAY 
SURFACE 
, 98% RH 


60 24 6620 
BATCH NUMBER 


FIG. 2—-Volume and surface resistivi- 
ties of etched wiring boards 


low a pH of 0.8, the boards can 
be cleaned by simple water wash 
ing with minimum contamination. 


> Cleaning Procedure—Thouyh a 
satisfactory means of preventing 
sludge contamination had _ been 
found, it was recognized that one 
should be able to salvage con- 
taminated boards by some better 
cleaning method which would dis- 
lodge or dissolve the sludge de- 
posit Many mechanical cleaning 
procedures were tried, with un- 
satisfactory results. Abrasives ca- 
pable of dislodging this tenacious 
deposit damaged the phenolic sur- 
face. After trying many chemical 
cleaning techniques it was found 
that the sludge scum was soluble 
in a 10-percent solution of oxalic 
acid, The cleaning procedure con- 
sisted of soaking the etched board 
in a 180F—10-percent oxalic-acid 
solution with subsequent thorough 
rinsing in hot water. This process 
produced etched boards relatively 
free of contamination. 


Tin Reflowing Cuts 
Wire-Stripping Costs 


WIRE preparation costs have been 
reduced by over 50 percent in the 
Grand Rapids, Mich. plant of Lear, 
Inc., by eliminating wire retwist- 
ing and retinning operations after 
cutting and stripping stranded 
wire. This is accomplished by a tin 
reflow method that uses an induc- 
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Ai GIANT FOR ITS SIZE! 


Telephone science produces an 
important new rectifier 


\t Be 1! Laboratories one line of re the bulky coo Ing equip nt of other 


earch is often fruitful in many field metallic rectihe 


Lat t exampl is the licon powel 


In the Bell Svstem the new rec 
rectifier shown above 


tifier will supply direct current more 
Product of original work with semi economically for telephone calls. It 


onductors—which earlier created the in also be adapted toimportant use 
| | 


transistor and the Bell Solar Batte n television ompi industrial 


the new rectifier gre | uces the | 


nachine ma vilit quipment 
ize Of equipment n | rodu Phu Bell ‘Telephone Laboratori 
{tty I 


large direct curre t ry ure | onti tO inprove te 


maller than a tubs other fields 


performance and | 


IMPROVING TELEPHONE SERVICE 


CAREER F f2 REATIY MER 





UNIQUE SENSITIVE RELAY 


incredibly small, 
lightweight and 


adjustable! 
i OTTO OR 


ADVANCE “SO” SERI 


Here for the first time is a sensitive 

relay only 1-7/32”x 1-1/8"x 1-1/4”... weighing 
only 1-1/2 ounces, and adjustable over a 

wide range. You get much more latitude with 


this relay in designing for tiny areas. 


The Advance “SO” is set at the factory 

to operate on 10 milliwatts. User can adjust 

it down to 2 milliwatts, or any desired 

pick-up or drop-out, by means of fine screw 
contacts. A balanced armature provides 
extremely sensitive operation. The unit is highly 
efficient, ruggedly built, and offers excellent 


shock and vibration-resistant characteristics. 


Contact arrangement is SPDT. 

Coil resistances: 4000, 6500 and 10,000 
ohms. Life expectancy: 250,000 
operations. Available in open types... 
dust-tight or hermetically sealed 
enclosures. Now in quantity production 
Advance “SO” relays are priced 


amazingly low. Write for literature. 


Max. Coil 
Voltage for 
Continuous Duty 


ADVANCE ELECTRIC 
AND RELAY CO. —. 


2435 N. NAOMI STREET, BURBANK, CALIF. — 
AN ELGIN NATIONAL WATCH COMPANY AFFILIATE 
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PRODUCTION TECHNIQUES (continued) 


tion heating generator and special 
measuring devices developed by 
teeve Electronics, Inc., 609 W. Lake 
St., Chicago. 

This equipment, which is placed 
between the roll of wire and any 
wire stripper, automatically senses 
the points along the wire where 
cutting and stripping will occur. 
It applies a short pulse of r-f heat- 
ing energy to these points as 
the wire travels into the wire- 
stripping machine to melt the tin 


Installation of Reevelec induction heat- 
ing generator mounted ahead of wire- 
stripping machine. After fusing of 
tinned strands by work coil, wire pass 
es through pan of cooling water 


on the individual strands. This 
effectively solders them into a 
solid bundle that will not fray under 
the strain of cutting and stripping. 
The wires can then be fitted into 
tight terminal lugs or other smal] 
orifices without retwisting. 

A precision electronic timer, 
triggered by the wire stripper, 
controls the heat cycle with great 
accuracy, so that no overheating 
discoloration of wire or deforma- 
tion of even low-temperature plastic 
jackets occurs. The equipment is 
being used successfully with var- 
ious MIL spec wires, Teflon-jack- 
eted wire and with Teflon-jack- 
eted silver-plated wire. 


Recorder Checks Linearity 
of Precision Pots 


PAPER tracings showing actual per- 
formance of precision linear po- 
tentiometers are produced auto- 
matically by a motor-driven linear- 
ity checker in Fairchild’s Hicksville, 
N. Y. plant. The potentiometer is in- 
serted in a fixture on the motor- 
driven turntable and tightened to 
hold the housing stationary. The 
beginning of the winding is then 
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1 East 79th Street . 


ELECTRONICS 


Cttention Broadeast Men 


35 History-Making Articles on “Scatter Propagation’ 


mbtiture 
| 
{eid0 


ATI T tT Th of the IRE 


Whenever radio seemingly reaches its limit, 
such as the “line of sight’’ range of TV, then 
radio engineers find a way to smash that limit 
...and open up whole new fields. 

Now it’s “Scatter Propagation’... the way to 
unlimit “line of sight’’ broadcasting .. . discov- 
ered and perfected by radio engineers. 

And now, for the first time, it is fully reported 
in 35 great articles in the October issue of 
“Proceedings of the IRE.” 

All IRE members will devour this issue and 
treasure it as they have the history-making 
issues on Color TV, Transistors, Electric Com- 
puters, etc. This October number will rank high 
as a practical service to the whole industry 
a great reference text of 380 pages—and some- 
day become a collector's item among radio 
engineers. 


Price to non-members... $3.00 


@ 


1. “Foreword”, by K. A. Norton and J. B. 
Wiesner 
. “Characteristics of Beyond-the-Horizon 
Radio Transmission’, by K. A. Bullington 
. ‘Radio Transmission at VHF by Scatter- 
ing in the Lower lonosphere”, by D. K. 
Bailey, R. Bateman and R. C. Kirby 
."On the Scattering of Radio Waves by 
Turbulent Fluctuations of the Atmos 
phere”, by F. Villars and V. F. Weisskopf 
. ‘Aerodynamic Mechanisms Producing 
Electronic Density Fluctuations in Tur- 
bulent lonized Layers”, by R. M. Gallet 
6. “Some Remarks on Scattering from Ed 
dies’, by R. A. Silverman 
7. “Investigations of lonospheric Forward 
Scatter Propagation at Frequencies Ex- 
ceeding MUF"’, by W. G. Abel, J. T. deBet- 
tencourt, J. F. Roche and j. H. Chisholm 
8. ‘UHF Long-Range Communication Sys- 
tems”, by G. L. Mellen, W. E. Morrow, A. 
J. Pote, W. H. Radford and J. B. Weisner 
9. “Diversity Reception in UHF Long-Range 
Communications”, by C. L. Mack 
10. “Factors Affecting Spacing of Radio Ter- 
minals in a UHF Link’, by |. H. Gerks 
11. “Demonstration of Bandwidth Capabili- 
ties of Beyond Horizon Tropospheric 
Radio Propagation’, by W. H. Tidd 
12. “Characteristics of Tropospheric Scat- 
tered Fields’, by L. G. Trolese 
13. “Results of Radio Propagation Tests on 
Beyond-Horizon Paths”, by K. Bullington, 
A. L. Durkee and W. J. Inkster 
14. “Investigations of Angular Scattering 
and Multipath Properties of Tropospheric 
Propagation of Short Radio Waves Beyond 
the Horizon”, by J. H. Chisholm, P. A. 
Portmann, J. T. deBettencourt and J. F. 
Roche 
. “Some Tropospheric Scatter Propagation 
Measurements Near the Radio Horizon”, 
by H. Janes and P. |. Wells 
. "Rate of Fading in Tropospheric Propa 
gation”, by K. A. Norton, H. B. Janes and 
A. P. Barsis 
. "Probability Distribution of the Ampli 
tude of a Constant Vector plus a Raleigh 
Distributed Vector”, by K. A. Norton, L. E. 
Vogler, W. V. Mansfield and T. J. Short 
18. “Trans-Horizon Microwave Propagation 
over Hilly Terrain”, by H. Kurihara 
19. “VHF Tropospheric Overwater Measure- 
ments Far Beyond the Radio Horizon”, by 
L. A. Ames, P. Newman and T. F. Rogers 


20. ‘‘Foreward Scattering of Radio Waves by 
Anisotropic Turbulence”, by H. Staras 


21. ‘Note on Scatter Propagation with a 
Modified Exponential Correlation Func- 
tion’, by A. D. Wheelon 


22. ‘Propagation of Short Radio Waves in 
a Normally Stratified Troposphere”, by 
T. J. Carroll and R. M. Ring 


23. ‘Measurements of the Phase of Radio 
Waves Received Over Transmission Paths 
with Electrical Lengths Varying as a 
Result of Atmospheric Turbulence’. by 
J. W. Herbstreit and M. C. Thompson 


. "Phase Difference Variations in 9350 
Megacycle Radio Signals Arriving at 
Spaced Antennas’, by A. P. Deam and 
B. M. Fannin 


. “Survey of Airborne Microwave Refracto 
meter Measurements”, by C. M. Crain 


. “Amplitude, Scale and Spectrum of the 
Refractive Index inhomogeneities in the 
First 125 Meters of the Atmosphere’, 
by G. Birnbaum and H. E. Bussey 


. “Some Applications of the Monthly Me- 
dian Refractivity Gradient in Tropospheric 
Propagation”, by B. R. Bean and F. M. 
Meaney 


. “Some Fading Characteristics of Regular 
VHF lonospheric Propagation’, by G. R. 
Sugar 


."“Line-of-Sight Propagation Phenomena, 
|. Ray Treatment’, by R. B. Muchmore 
and A. D. Wheelon 


. “Line-of-Sight Propagation Phenomena, 
ll. Scattered Components’, by A. D 
Wheelon and R. B. Muchmore 


. "Near-Field Corrections to Line-of-Sight 
Propagation”, by A. D. Wheelon 


. "Obstacle Gain Measurements over Pikes 
Peak at 60 to 1046 Mc”, by R. S. Kirby, 
H. T. Dougherty and P. L. McQuate 


. “The Role of Meteors in Extended-Range 
VHF Propagation”, by 0. G. Villard, Jr., 
E. R. Echieman, L. A. Manning and A. M 
Peterson 


. “Certain Mode Solutions of Forward Scat 
tering by Meteor Trails’, by G. H. Keitel 


. "The Use of Angular Distance in Estimat- 

ing the Median Transmission Loss and 
Fading Range for Propagation through 
a Turbulent Atmosphere over Irregular 
Terrain”, by K. A. Norton, P. L. Rice 
and L. E. Vogler 
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'k a re 


printed circuit connectors available 
for 1/16”, 3/32” 


Top View 


Dual 
Single 


"Patent pending 


PRINTED CIRCUIT CARD 
MOUNTED IN PC RECEPTACLE 


SOLDERLESS WIRE WRAP CONTACTS 


No soldering required. (Name and number 
of tool for “wire wrap" available on re 
quest.) 44 contacts (two rows of 22) ac 
commodate three #24 AWG wires each 
Receptacle accommodates .093 board 


and 1/8” board 


NEW... “BELLOWS TYPE” CONTACTS* 


Provides longer contact life and smoother 
engagement. Wider printed circuit card 
thickness tolerances are now possible with 
Continental Connectors utilizing “bellows 
type’ contacts. ON A STANDARD is” COP 
PER CLAD LAMINATED PRINTED CIRCUIT 
CARD THE “BELLOWS TYPE’ CONTACT 
ALLOWS FOR AS MUCH AS .054” TO .071” 
VARIATION IN BOARD THICKNESS. 


SOLDER LUG CONTACTS 


Single or double row contact construction 
(6, 10, 15, 18, 22 or 28 contacts). Up to 56 
connections are possible with two rows of 
28 contacts each. Polarizing stud can be 
placed at any contact point on the con- 
nector, Rating: 10 omps. Contacts take 
216 AWG wire 


TAPER PIN CONTACTS 


Accommodates ‘AMP 53" taper pins. No 
soldering necessary, Stainless steel brackets 
support printed circuit assembly. Illustrated 
(center) is a dip solder-type plug which can 
be mounted at 90° to printed circuit card 

a Continental Connector special design 
which motes with receptacle at left 


Technical data on these connectors, and special designs requiring the use of sub 


miniature, hermetic seal, pressurized, high voltage or power connectors, are 


available on request, Write today for complete catalog. 


Electronic Sales Division 
DeJUR-Amsco Corporation, 
45-01 Northern Boulevard, Long Isiand City 1, N. Y 
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PRODUCTION TECHNIQUES 


Linearity checker in operation 


aint oe 


ee 


B 


Bottom view of motor-driven turntable 
on which potentiometer is mounted 


zeroed with the aid of a scope and 
a split collet is tightened over the 
potentiometer shaft. 

connections 
made for this initial setup also serve 


The potentiometer 


for connecting to the checking cir- 


NIIOMETER 
BEING WOUNL 


L DIFFERENTIA 
” DRIVEN BY SERVO 
SERVO CONTROL 
wOTOR 
SERVO 
AMPLIFIER 


Circuit of linearity checker 
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NEW HUDSON 
STANDARD 
CASES 


Available 
From Stock! 


STANDARD 
RECTANGULAR 
SIZES 
Hy 688; ‘FULLY: EQUIPPED PLANTS 


DIMEN. B—1! 5/16’ 
LENGTH—%” 


2 


HU—734 ‘a =~, — 
; “ ~ AG ~ 
DIMEN. A—11/16” ; - a 

DIMEN. B - 


LENGTH—1 27/64 i - nc pains asm 


HU—736: 

DIMEN. A——%4 
DIMEN. B—15/16" 
LENGTH—. 7% 
HU--745 

DIMEN: A 

DIMEN. Be-15/16 
LENGTH 

HU-——750 

DIMEN. A —%e 
DIMEN. 8B ] 16 
LENGTH! 
HU—796 

DIMEN. A 

DIMEN. 8B 14% 
LENGTH 

HU---826 

DIMEN. A—11/16 
DIMEN, B-~1 9/32 
LENGTH-—15% 

HU- 844 

DIMEN. A—11/16 
DIMEN. B—1 9,32 
LENGTH 11/4 


STANDARD 
ROUND SIZES 


HU—727 

OUTSIDE DIA 1" 

LENGTH — 1/2” 

HU--728 

OUTSIDE DIA.—1 1/16” 

LENGTH—-2'%4 

HU.—737 ‘ 5 
OUTSIDE DIA.—1 15/64 mem - Ee 
LENGTH—1 13/32” ; . . mn 
HU—760 

OUTSIDE DIA 21/32 


wo ... THREE COMPLETE SERVICES! * 


OUTSIDE DIA 
LENGTH—~34”” 


OUTSIDE DIA.—1 1/16" Hudson Standard Metal Closures a 
er Over 1000 economical standard types mean HUDSON can 


806 


OUTSIDE DIA.—1 9/64 supply precision components at commercial prices. A wide 
ete variety of optional features make.itepossible to solve 


HU—-819 


OUTSIDE DIA.—49/64 all but the most unusual closure requirements with 


— standard types selected frompHUDSON stocks. 
eahaie ‘eo Hudson Quality Metal Stampings 
HU-—709 Metal parts produced to your exact specifications at prices 
DIMEN, A)" that reflect the economies of mass p tion methods. 
adnate Hudson can work to close tolerances and maintain cara j 
DIMEN. AT uniformity throughout production runs. Quotations supplied READY, 
i es " promptly On receipt of drawings. NOW! Sem 
DIMEN, A-——1* 


LENGTH-—1 19/32” Hudson Sheet Metal Facilities The Hany 


is conteined im one handy 
€ » Fall descripti of 
DIMEN, AJ. 1/64” Depend on HUDSON for expert fabrication of simple or “1 illite ond com> 
. - Hud 
oe complex sub-assemblies. Facilities include certified welding _—viete, information om Hudson 
DIMEN. A—d 5/64 of alloys, silver soldering, brazing and chrome plating. or write for your copy, now! 
LENGTH—7/16” 
HU—-847 
DIMEN. A—1" 
LENGTH—21%4”" 


Precision Components of (ij 4 u D Ss (oN 
File This Page for Dts 


Steel, Aluminum, Copper, TOOL & DIE COMPANY ° InG 
Future Reference Brass, Mu Metal 118-122 SOUTH 14th ST., NEWARK 7, N.J, 


as. 


ya. tle ell. 
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PRODUCTION TECHNIQUES continued 
POLYPENCO* SHAPES ' 

cuit that includes a 10-inch-diam- 

eter 150,000-ohm master potenti- 





For low-cost fabrication specify POLYPENCO ometer. This provides different 
. 7. ¥ loading arrangements to permit 
Shapes »++-modern forms for industrial non-metallics checking zero-base, terminal or in- 
lepende linearity as required. A 

@ MACHINE ON STANDARD METALWORKING TOOLS oe ace ey . 
= HAVE COMPLETE CONTROL OVER PRODUCTION special amplifiers serves as the re- 

e ELIMINATE MOLD COSTS corder, 

@ DEPEND ON UNIFORM HIGH QUALITY After a pattern has been run off, 


an appropriate template is placed 
@ IMMEDIATE DELIVERY—NO PRODUCTION LAG over it to check at a glance whether 
the unit is within the established 
NYLON tolerance limits. The trace also re- 
POLYPENCO 101 Nylon 

-the standard for qual- 
ity and performance — 
tough, abrasion resistant, 
durable. 


Rod e Tubular Bar 
Strip e Slab 
Tubing 


veals shorted turns at taps. 


Automatic Belting for 
Machine-Fed Components 


AUTOMATIC belting machines that 
place fixed resistors and capacitors 


sitive tape have been developed and 
constructed by Allen-Bradley Co., 
Milwaukee, Wis, to meet the grow- 
ing demand for reel packaging by 
users of automatic assembly ma- 





| 
| 
| 
on narrow belts of pressure-sen- 
| 
| 
| 


TEFLON 


Provides excellent resist- 
ance to heat and mois- 
ture, with outstanding 
electrical and chemical 
properties. 


Rod e Tape 
Tubing e Slab 
Spaghetti Tubing 


chines. 

The machines each weigh about 
350 lb and are about 4 feet high, 
34 feet long and 26 inches wide. A 
1/20-hp electric motor inside each 
unit runs a simple chain-drive 
mechanism that operates the in- 
dexer (a sprocket type wheel that 
uniformly feeds the individual re- 





Q-200.5 


Rigid, clear, transparent 
material widely used for 
r.{. and uhf. insulators. 





Rod... and other shapes 
on special order. 





Order from your nearest warehouse... 
Write for Bulletins and Price Lists 


THE POLYMER CORPORATION of Penna. « Reading, Penna. 


In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P. Q 


2°) S415, 14° nylon, teflon* and other non-metallics 











“be aque senponams Machine in operation. Operator loads 
Warehouse stocks: Boston « Buffalo « Chicago e Cleveland vertical slide from prefilled corrugated 
Dayton « Detroit « Los Angeles « Minneapolis « Montreal | paper sleeves holding resistors or ca- 
New Haven ¢ Reading « St. Louis « Toronto pacitors 
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MARBELITE Qa ——,  SERAMELITE——_ S08 —— 


Marbelite capacitors are best known Che seramelite family of capacitors is housed 


Get full information 


for their physical and electrical rug | in ceramic tubes with end-seals of a tough, | by writing 
gedness. Good-All type 503-M pro dense plastic. Their performance under con- | GOOD-ALL direct 


vides solid plastic construction at sur 
prisingly low cost. A miniature series | outstanding. Various impregnants are avail | nearest eels 
applications in | able and Seramelite types with ““MYLak 
} representative 
dielectric are becoming increasingly popular 


ditions of high temperature and humidity is | or contacting our 


is also available for 


which space is limited 


GOOD-ALL ELECTRIC MFG. CO. . GoopdALt BLDG. - OGALLALA, NEBRASKA 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 


New, Free Catalog Helps You 
Solve Your Crystal Problems 


After 12-inch leader has been run out 
resistors are gravity-fed onto the tape, 
which is pulled from bottom of white 
roll at left and runs over top of black 
rubber buffing roller 


sistors or capacitors to the tape 
and the rewind reel, 

Each machine—manned by 
single woman operator—-has a pro 
duction capacity of between 10 and 
20 filled reels (better than 20,000 
individual units) per hour. To 
maintain this production the op 
erator’s only duties are to replenish 
the supply of tape, reels and units 
being belted, and to control the 

| flow of tape-belting with a_ stop- 
Your work will go faster \f \ e\N> start foot pedal. 
and easier with a = 4 
Scientific’s new catalog ee 
machine for use takes the operator 


It includes complete information on: only about a minute and calls for 
© All military and commercial crystals now in common use the following steps: 


PGetting Started—Readying a 


“" New developments in crystal miniaturization and glass ; 7 : 
‘. y , (1) Mounting a 60-yard roll of 


enclosed crystals . a5 
the Minnesota Mining and Manu 


® Scientific’s free counseling service, research facilities, and facturing Co.’s Scotch brand N 
ac £8 OCOLe rant INO 


yrototype engineering service . . 
| B é 898 filament tape (either }{ or 


> Scientifics custom production unit that manufactures ; : . ‘ 
inch wide depending on the size 


crystals to your exact specifications : , . 
of the resistors or capacitors to be 
belted. ) 


(2) Threading the tape—-adhe 


® Sales engineers strategically located throughout the entire 
United States 


Be Specific — Say Scientific — 
@ complete line of crystals @ highest quality 
@ highly competitive prices @ prompt delivery 


SCIENTIFIC RADIO PRODUCTS, INC. 
215 South 11th St. . ATlantic 9787 . OMAHA, NEBR. 


One of the Oldest Manufacturers of Crystals in the United States 


sive side up—between a rubber 
pressure roller and the indexer and 


et SCIENTIFIC RADIO PRODUCTS, INC. 
215 South lith St., Omaha, Nebr. 


COUPON Please send me your new, free catalog, 
TODAY 
FOR NAME 
ata 
CATALOG 


| understand there is no obligation 


BUSINESS ADDRESS 


Closeup of indexer that controls spac 
ing of units on tape belt 
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The unique construction of the fly’s eye, with 
numerous tiny lenses on o convex surface, gives 
the insect an extensive visionary area, in all di- 
rections. 


Wider than a fly can see 


Unlike most of nature’s children, man’s endeavors have 
carried him far beyond the use of his natural endow- 
ments. Spurred on by mental development, human 
efforts have created a dynamic way of life, demand- 
ing the most versatile mechanisms man is able to de- 
vise. 
Scientists at Airborne Instruments Laboratory are 
constantly at work, creating electronic devices to aid 
industrial progress. In the Wide Range Power Oscil- 
lator, they have achieved an instrument, excellent in 
performance and quality, for testing over the wide 
frequency range of 300 to 2500 mc. 
Write for descriptive literature. Equipped with a self-contained rectifier power 
supply and a single tuning control for grid-cathode and 
AIRBORNE pAlb ye a pee ee ee is 
ee pee Eee representative of Airborne’s high standard of achieve- 
ESL LE ‘all in research, dcintommaiiand production. Here 
LABORATORY is another example of individual design, resulting in 

: the universal appeal of AIL products. 


160 OLD COUNTRY ROAD ° MINEOLA, NEW 
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| 


your “special” transformers are 


| 
stock units at | ) 
ll 


Most CHICAGO-STAN( 


CHICAGO-STANCOR 


former are rae Bete be 
three different 
terminal type 


mercial broadcast 

eat) 
@Communications 
yet imac tsa 


@Public address 
ir CHICAGO 
STANCOR 


oe ee ew ee en pe ee ee ee eee eee 


H Type C and TD Types 


9 2 


' 
' 
' 
' 
' 
' 
‘ 
' 
' 
‘ 
‘ 
' 
' 
‘ 
' 
~— 
' 


B Type S Type 


a 


s 


V and C Types 


FREE: cuicaco 
STANDARD catalogs ? 
listing over 1000 


transformers for 
original equipment 
and replacement 
applications. 


‘y J} - ‘ 
+) ile “7 , > 
[@. | 


CHICAGO STANDARD TRANSFORMER CORPORATION 


ADDISON AND ELSTON Export PT el 
CHICAGO 18, ILLINOIS 


Ls 


A, J, Ll. and U Types 
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PRODUCTION TECHNIQUES continued 


pulling out about a foot of tape 
to act as a leader. 

(3) Loading the vertical feeder 
slide with watt, l-watt or 2-watt 
units from prefilled corrugated 
paper sleeves holding from 25 to 50 
units each 

(4) Starting the machine, which 
in turn automatically begins ap- 
plying the units to the tape and 
feeding the leader end of the tape 
out until it can be attached to the 


rewind reel, 


Attaching tape leader to core of reel 


the tape-leader to 
ore completes the opera- 


tion 


> Reel Specifications—During pro- 
duction the number of reels that 
can be completed with one 60-yard 
roll of tape depends entirely on the 
size of the units being belted. For 
example, it takes about 52 feet of 
tape (allowing one foot on each end 
as a leader) to complete one 2,500- 
capacity reel of 4-watt units and 
about 42 feet to fill a 1,000-capacity 
reel with 2-watt units. In the 
former case about 34 reels can be 
done with one roll of tape, while in 
the latter instance about 44 reels 
is tops. The 12-inch leaders that 
precede the first unit and trail off 
from the last unit on the belt are 
designed to facilitate loading into 
customer machines and for splic 
ing the new belt to the belt of an 
emptying reel 

The expendable 9- and 12-inch 
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MAKERS OF THE MOST 


ELECTRONICS 


aig 
WT ae 


The “Blue Ribbon”, resistor with a higher wattage 


cause Of pRIVER-HARRIS 46 Al L0 Y 


rating per unit space requirement. Made by 
Hardwick, Hindle, Inc., Newark, N. J. 


Here is a resistor really new and dif- 
ferent the compact Hardwick, 
Hindle “Blue Ribbon,” which stands re- 
markably high overloads and excessive 
heat without crazing. 


Special design features which make 
this possible are: an aluminum thru- 
bar extending through the center of 
the elliptical ceramic core, which in- 

sures a more even distribution of heat to prevent 
“hot-spots;” and a thermo-shock-proof enamel coat- 
ing which eliminates crazing. 

Heretofore, crazing, which occurred mostly at 
terminal areas, shortened resistor life and limited 
the safety factor. To prevent this, an alloy with 
three hard-to-find qualities was needed: (1) It had 
to have a coefficient of expansion to match all 
integral parts; (2) it had to be free of gas; (3) it had 
to form a perfect bond with the enamel. 


A large order, indeed. But Driver-Harris filled it 


Nichrome 


and Nichrome V 


are made 


only by 


by developing #146, a glass-to-metal sealing Alloy. 
This alloy now makes it possible to operate resistors 
and rheostats at hitherto dangerous overloads, with 
no risk of breakdowns in the enamel coatings. 


146 Alloy is one of 4 Driver-Harris Alloys which 
cover most glass-to-metal sealing needs—available 
as rod, wire, strip, sheet foil, and in special shapes. 
Today the makers of the “Blue Ribbon” use 146 
Alloy for the terminals in all of their resistors and 
rheostats as well. They also use Nichrome*, Ad- 
vance*, and other gas-free resistance alloys made 
by Driver-Harris in winding the cores. 


What you can learn from this is 
clear. If you also need a special pur- 
pose alloy, send us your specifica- 
tions. Our engineers with 48 years 
of experience are at your service. 

One of a new line of “H" 
Series high wattage rheostats made 


by Hardwick, Hindle, using 
Driver-Harris Alloys. 


*T. M. Reg. U.S. Pat. Off 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Lid., Hamilton, Ontario 


November, 1955 


COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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PRODUCTION TECHNIQUES continued 
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Slip Ring 
Assemblies 





Securing filled reel by pressing down 
12-inch trailing leader 





HySs reels now being used by Allen 
Bradley have a 1l-inch diamete: 
ce Gd core upon which the tape-belt is 
started and octagon-shaped side 


shields of fiberboard construction 
EPOXIDE RESINS Their width varies from 3} inches 
for belted 4-watt units to 472 inches 
for 2-watt units. 

To ready the filled reels for ship- 
ment, the packaging department 
merely tapes a cardboard retainer 
ring around the circumference of 
the belted units and packs the 


reels in individual cartons. Six 
The Electro Tec Corp, selected HYSOL 6000 Series tubes to make slip such cartons are then placed in a 
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ring assemblies. That's because the outstanding electrical, thermal and mechan- master carton for shipment. 
ical properties of HYSOL 6000 epoxide compounds provided an ideal material 


for precise machining, intricate silverplating and ease of handling. The ability 


Water-Dip Solution Keeps 


to withstand wear contributed heavily to its use in a mechanism for the transfer Terminals Cl an 
aaar 4 « 


of electrical current from a stationary to a rotating mechanism. 

CLEAN metal is kept clean for later 
soldering, welding or finishing op- 
erations by immersion in Water Dip 


Houghton Laboratories, Inc., supplies HYSOL 6000 Series tubes in certain 


sizes to Electro Tec Corp. and also furnishes the basic resin compound for formu- 


lating tubes in varying sizes. The 6000 Series includes a complete line of easily No. 33, made by Maas and Wald- 
machined sheets, tubes and rods, room temperature and heat curing potting and stein Co., Newark, N. J. The re- 
casting compounds and coating and laminating varinshes. sulting coating does not interfere 


with any electrical contacts, wiring 
or parts that must be attached to 


Aqain, HYSOL 6000 Series epoxide compounds the chassis. The soldering operation 


show a remarkable adaptability for a variety of 






6S'VE p applications. Perhaps one of your design or pro- is actually improved and speeded up 
P ° duction problems can be solved with the use of by Pe oe : ae aia : 
% this new plastic. Remember, complete research, y this treatme nt, as it keeps the 
4 design and production facilities at Houghton Lab plated surface chemically clean 
oratories, Inc., are ready to help you in any such Win nih ae am . me 
problem. Inquiries are invited at no obligation. ; Phe coating is best applied by 
rete Learn for yourself what HYSOL 6000 Series com- dipping the plated or chemically 
= pounds might be able to do for you. Phone, wire deli ee vate en 
¢ or write today! cleaned parts directly from the last 


hot water rinse, while the parts 

are still wet. This insures main 

tenance of a chemically clean sur- 

face free from water spots and 

| “ 4 runs. The protective coating pre- 

oud ton laboratories. int. vents fingerprinting or staining of 

plated parts during assembly, stor 
age and use. 

In one test, 5,000 radio chassis 


ASN STN RRO 


OLEAN, NEW TORK 
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Primary Secondary 
Impedance 


impedance Secondary 
Secondary = Primary Primary 
Power Opea 
(Watts) (Phase 


Function Type Primary Excitation Input Input 
Number Element Voltage Current 


Secondary Output 
400 cy (ma.) 


Impedance Secondary 
Element Voltage 


Phase 
Resistance Open Primary Resistance Smit 
line Phase 


Sensitivity Accuracy 
Shorted line 
64 tat 


my /deg Minutes 


Degrees Mu 


Repeater CRC-8-A-1 

| Phase 
Differential COC-8-A-1 stat 
1 Phase 
Total Null a 


ax. 20my for each 


Also available in 115v 400 cy. primary, 90v secondary Transmitters, CT's, Receivers 


\ 
\ WHY USE 1945 SYNCHROS IN 1956 DESIGNS ? 
E \ Clifton’s new Size 8's can take the place of 
i A larger units at very significant saving in 
qd 


/ 


—_——. 


ee ppe 


CLIFTON PRECISION 


CLIFTON HEIGHTS 


bulk and werght 

These new Size 8's are now in use in some of the 
latest and lightest avionic equipment. In equipment 
which must be flown, why load on extra weight ‘ 


Samples are available from stock, quantitie 
from the production line 


LOOK TO CPPC FOR SYNCHRO PROGRESS 


DUCTS COMPANY INC. 


PENNSYLVANIA 
ELECTRONICS — November, 1955 
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OF Sis) 


PET 20 kw, 


2 to 22 mc, 
Short Wave 
Broadcast 
Transmitter 
for Indonesia 


FOUR REASONS 
WHY GATES RADIO USES 


MIT ee ai & 


1. TOP PERFORMANCE IN ALL CLIMATES 
They are impervious to dust and mois- 
ture and are self-healing after moderate 
overloads. 


2. TROUBLE-FREE OPERATION 
They require no maintenance and are 
designed to last the life of the transmit- 


Y 3. WIDE CAPACITY RANGE 
They make possible a continuously 
variable frequency range of 2 to 22 | 
mc without complicated switching 
circuits. 


4, SMALL PHYSICAL SIZE 


Their vacuum dielectric has in- 


herent advantages of high voltage | 


and current ratings in a small 
physical space. 


i newer Send for our catalogue sum- 

\ . 

“«uit! Mary of vacuum capacitors 
and switches. 


Two JCS 250 mmfd coupling capacitors. 


aL ee Pe i oe 970 McLAUGHLIN AVE. 
POST OFFICE BOX 1278 « SAN JOSE 8, CALIFORNIA 
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PRODUCTION TECHNIQUES (continued) 
dipped. The results were: no re- 
jects; looked good when 
shipped; good electrical contacts ob- 
tained at all riveted and soldered 
joints. 

Television parts were nickelplated 


sets 


and water-dipped resulting in good 
electrical contact even though high 
currents were 
in mechanical 
transmitter panels and racks looked 
good in spite of handling received 
during assembly. 


used between parts 


contact. Television 


Little retouching 
of the finish was needed. 

In another test, 
and 


terminals on 


coils terminal boards were 
plated and dipped, with a dye added 
for identification. This permitted 
easy soldering, speeded-up assembly 
work and checking and 
testing time. A glance showed the 
inspector and operator if the correct 


wire 


reduced 


was on the correct terminal. 
Various dye solutions are available 
for this use 

Electronic springs 
which are identical except for wire 


pianos have 


diameter. Here again, use of dyes 
in the dip gives easy identification 


along with protection. 


Filament-Inserting Funnel 


A SIMPLE mount assembly jig with 
a tiny built-in funnel is 
position parts precisely while in- 
serting multi-leg folded filaments 
into the cathode sleeves of minia- 
ture tubes in the Bloomfield, N. J. 
tube plant of Tung-Sol Electric Inc. 

The jig is rigidly mounted on the 
workbench, to leave both hands of 
the operator free for assembly. 
With her left hand she picks up 
tube mount places it in the 
part With her 


used to 


and 


lower of the jig. 


First step in inserting filament 
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RATED AT: 
wis 


115 volts — 60 cycles 
PC tik ml 
Contact Combinations up to 


3 POLE » DOUBLE THROW 


e Midget Size 

e Versatile 

e Flexible 

® Rugged 
APPLICATIONS: 


e Automation 
e Computers 
e Communications 


ACTUAL 


e Circuitry Projects 

e Remote Control Units 
e Automatic Selectors 
e Electronic Controls 

¢ Switching Devices 


CHARACTERISTICS: 


Standard voltages. 6 to 230 
volts, 60 cycles, A.C., non-induc- 
tive; 6 to 110 volts, D.C. 
Terminals. Solder lug type. 


CONTACTS 

Rating. Available for 1'%2 am- 
peres or 8 amperes, 115 volts, 
60 cycles, non-inductive load. 
Combination. Available in any 
standard combination up to 3 
P.D.T. 

Material. Fine silver is standard; 
other materials to specification. 


MOUNTING 
Standard. Single hole 6-32 
tapped. Bottom mounting. 


GUARDIAN 


GUARDIAN 
Series 1200/1200 Interlock 
Standard Series 1200 is also available as 


an Interlocking Relay, in any A.C./A.C., 
D.C./D.C. or A.C./D.C. combination. 


SIZE 


] MAK ~ ! APPROK eo 
4 6 


L —ol obo jo | o| 


42 2 
$y 
ay 


ct—thr 


tka) 

AN / y/ 
y Ww Y 
“fe 


cr | 
tll! 


= ge 


- 
4 
na nT 


NG HE 


TOP SIDE BOTTOM 


@ Ultra-small... but packed with power! This compact, efficient 

relay is RATED AT 8 AMPERES, 115 volts, 60 cycles 
non-inductive load! Contact combinations up to 3 pole, double 
throw. Never before has so much power capacity been combined 
with so many possible contact combinations within such midget 
proportions. Unit measures approximately 1°4" 
by 114” high. Weighs only 1.9 ounces 


long, 1” wide, 


Solder Terminals molded in phenolic block, with barriers for 
over-surface insulation meet Underwriters’ 
specifications. It is extremely rugged. Series 1200 has already 
achieved extraordinary success in the applications listed to the 
left. It promises to become the most popular of all midget 


relays in every industry, yours included 


Laboratories 


Wweute today to arrange for a production sample. 


Include blue print or circuit diagram if possible. 


Telephone CHesapeoke 3-1100 


GUARDIAN W ELECTRIC 


1625-MW. WALNUT 


@ cCoOmPcrcete Cimt OF Bars 
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STREET CHICAGO 12, ILLINOIS 


SCRvImG AMERICAM tmoustTar 
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Round, square, rectangular, triangular, any shape, any size — 
Precision Paper Tube Co. can provide all your paper tubing needs. 
Your specifications are met to the most exacting tolerances. Precision 
Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 

Send in your specifications for samples. Request Arbor List of 
over 2000 sizes 


HIGH DIELECTRIC BOBBINS FOR BETTER COILS 


Precision-made on specially designed equip- 

ment, using the finest materials, to provide 

maximum tensile strength, light weight, more 

winding space and other essential electrical and 
mechanical characteristics. 

Furnished in any size or shape. Supplied plain or fitted with leads, 
slots or holes, Flanges cut to specification, plain or embossed. Tube 
ends swaged to lock flanges. 

Send Specifications for samples. Ask for illustrated folder. 

Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 

Cenada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE CO. 


2041 W. CHARLESTON ST. CHICAGO 47, Lt. 
Plant No. 2: 79 Chopel St., Hartford, Conn. 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES continued 


Pushing filament through funnel into 
cathode of tube mount 


right hand she removes a folded 
filament from the carrying tray and 
inserts it in the funnel-shaped hole 
at the top of the jig. The final 
operation involves bringing the 
tube mount up to the funnel, which 
places the cathode sleeve directly 
under the funnel so that the fila- 
ment can be pushed in easily and 
without damage. 


Vacuum Metallizing of 
Selenium Rectifiers 


By J. GORDON SEITER 


Manager, High-Vacuum Division 
F. J. Stokes Machine Company 
Philadelphia, Pennsylvania 


IN THE manufacture of selenium 
rectifiers in the Buffalo plant of 
Westinghouse Electric Corp., vac- 
uum metallizing provides accurate 
control over the thickness of metal 
deposited and produces the desired 
crystal structure to give the re- 
quired performance characteristics. 

Aluminum sheets approximately 
25 inches square are nickel-plated 
conventionally, then placed inside a 
stainless-steel drum and held in 
place against the inner surface by 
small spring-steel clips. This drum 
is then rolled into the vacuum 
chamber of the large metallizer 
made by F. J. Stokes Machine Co. 
of Philadelphia. The chamber is 
evacuated to a low pressure and 
selenium is evaporated onto the 
plates from a heat source where 
the temperature is precisely con- 
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For accuracy in flight... 


With 400-cyele equipment, you just can't take” 
chances . . . the very lives of both plane and crew depend 
on its accurate operation. And to get accurate output, 
eee you need accuracy you need accurate input . .. during engineering and 
manufacturing as well as in flight. That’s why makers 
in manufacturing of aircraft systems and components everywhere depend 
on Leac h for the precise power needed during design 
and testing of 400-cycle equipment. 
Now, Leach offers a new 400-cycle power supply for 
laboratory or in-plant use . . . a complete package 
ready to “plug-in.” Characteristics equal those of Leach’s 
widely used mobile ground-power packages—the units 
trusted for supplying precise power during vital 
pre-flight checkout— and ratings from 3 to 125 KVA 


are available 


Send today for the latest brochure on 
Leach’s broad line of 400-cycle power supplies. 


PRECISE 400 CYCLE POWER 


| 
| 
j 
i 
i 


RATING 3 phase-—5 to 125 KVA at BP.F 
| phase-—Jto 85 KVA at BP.F 
OVERLOAD RATING 150% for 5 minutes; 
200% for 5 seconds 

REGULATION 
Frequency 400 cps + 0 eps with 


60 + O cps input 
Voltage t+ 1% 


RECOVERY TIME 100 milliseconds 
VOLTAGE MODULATION less than 25% 
FREQUENCY MODULATION less than .25% 
PHASE BALANCE per MIL-E.7894A 


WAVE FORM 3% ms total harmonic content 
(2% ems available on special order) 


—— — ET EO OO er ee 4 


- 


LEACH CORPORATION | INET-PALMER DIVISION 


LEACH RELAY DIVISION 4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


INET-PALMER DIVISION SERVING INDUSTRY IN THE LABORATORY—IN THE PLANT—ON THE GROUND~—IN THE AIR 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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PRODUCTION TECHNIQUES continued 


trolled to produce the proper type 
of crystal structure. The drum is 
rotated within the chamber while 
the selenium is being evaporated so 
it will coat 
the surface of all the sheets. The 
drum with the plates attached is 
then rolled into another evaporator 


Standardized Electronic Hardwar 


that as the vapor rises, 


for deposition of the barrier film 
over the selenium. 

After the barrier film has been 
deposited, the sheets are removed 


from the drum and broken into 


You get immediate delivery from the largest warehouse stock 
of silver plated terminal lugs in the world. This means you 


put your line into production without delay. Over 21 million 


pieces ready for immediate shipment. 


NO JAMMING—No jammed 
swaging machines nor delays due 
to off-sized units. USECO’S pre- 
cision manufacture and quality 
control guarantees smooth per 
formance. Lugs are specially 
processed after machining to 


eliminate distortion 


“USECO-PLATE” — “USECO.- 
PLATE, exclusive silver plating, 
insures consistent thickness over 
the entire surface. Meets Federal 
Specs. Special lacquer dip pre- 
vents corrosion, helps solder- 
bond, Various platings such as 
gold, cadmium, hot tin dipped, 


etc,, are available on request. 


TERMINAL BOARDS~—Prompt 
stock delivery of Standard 


U.S. ENGINEERING CoO., INC. 


A Division of 1 


yeaa 


Boards. Specials to your specifi- 
cations. All operations under one 
roof to speed delivery and main- 


tain undivided responsibility. 


PRINTED CIRCUITS—“WRAP- 
AROUND? “PLATED-THRU” 
and “FLUSH” circuits. Noted for 
correct plating, extreme accu- 
racy, excellent pattern definition, 
better contact, easier unplugging 

all adding up to guarantee 


unsurpassed performance. 


CATALOGS —See our condensed 
catalog pages in The MASTER 
and in ELECTRONIC BUYER'S 
GUIDE. For more information, 
write for complete catalog. Please 


address Dept. 16 


Want more information? Use post card on last page. 


Type of metallizing unit used for de- 
positing selenium. Drum rolls out on 
pipe rails for loading 


small plates along scored lines, to 
give squares ranging up to 5 in., 
depending on the rectifier capacity 
A mask is placed over the 
coated side of the sheets, protecting 


desired. 


a narrow strip around the edges of 
the plate and a narrow band around 
a central hole in the plate. The un- 
masked then 
with cadmium or zine to provide a 
contact layer on the plate. 

After this contact layer has been 
sprayed on, the plates go into a 
Stokes vacuum shelf-dryer where 
they are again heated, under vac- 
uum conditions, to refine still fur- 
ther the crystal structure of the 
barrier layers. 


portion is sprayed 


selenium and the 
The plates are then ready for as- 
sembling into complete rectifiers 


Resistor Lead Cutter 


SIDE LEADS of flat wire-wound re- 
sistors are cut to length on an 
ordinary paper cutter in Emerson’s 
Jersey City plant. Though started 
as an emergency procedure for small 
lots of resistors, the simple tech- 
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AMP Taper Tab 
receptacles for wire 
sizes 26 to 18 


AMP Taper Pins 
for wire sizes 
26 to 16 


TAPER TAB RELAYS 


A-MP TAPER BLOK 


Less Cube —Less Cost 
GREATER RELIABILITY 


Cubic restrictions have brought about a 

concept of wire termination. The AMP Taper 
Technique with AMP taper pins, tab re 

blocks and modified miniature components will help 


1 take full advantage of small wire, 


small insulation and small space for your wire terminations 


AMP Trade-Mark Reg. U. 8. Pat. Off. © AMP Patchcord Programming System 


for programming analogue and 
digital computers, data process 
ing equipment, test equipment, 
automatic control equipment and 


similar devices A MPR 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Ri 


sad, Toronto 12, Ontario, Canada 


ELECTRONICS November, 1955 Want more information? Use post card on last page 261 




























PRODUCTION TECHNIQUES continued 


nique proved surprisingly effective. 

The regular paper stop on the 15- 
inch-square board of the cutter is 
set to serve as a guide against 
which the resistors are held to give 
the desired lead length. The oper- 
ator can easily hold two resistors 
against this at a time with her left 
hand while bringing down the cut- 
ter with her right hand. 


Rotational Life-Tester 
By L. KLetst 


The Magnavor Co 
Fort Wayne, Indiana 


BASIC requirement for a rotational 
life-testing machine is a cyclic ro- 
tational motion variable both in 
magnitude of arc and speed of 
cycling. In the simple machine 


shown, this is achieved by convert 
ing the rotational motion of the 
motor to cyclic rotation through 
the reciprocating action of a rack 





Problem shape impact extrusions? 








A source with sure deliveries and a 30 year old Rack-and-gear drive for fourteen com- 
ponents, with drive motor at lower right 
reputation... and Variac speed control at upper right 
| { | and gear train. The degrees of ro- 
| tation are controlled by varying the 
CORPORATION | distance of travel of the rack by 
HILLSIDE, NEW JERSEY a variable eccentric arm connected 






| to the motor shaft. 
IMPACT EXTRUSIONS * CONDENSER CANS AND SHELLS Limits on the degree of travel are 
from approximately 0 to 500 
degrees. The smallest arc is limited 
by the precision of the fit of the 
rack and spur gears, while the larg- 
est arc is limited by the throw 
allowed in the eccentric arm and 
rack. 

Arcs larger than 360 degrees are 
useful when checking assemblies 
having a rotating component, which 











is connected through some type of 
gear train to a control knob. An 
| example of this is the tuning as 







sembly of a radio tuner, which is 






usually geared down for the purpose 
of finer tuning adjustments. To 
facilitate adjustment, a pointer and 


ALUMINUM « ZINC * LEAD * TIN ©¢ SILVER) calibrated circle are attached to one 
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9 MAJOR DESIGN 


ADVANTAGES 


0 CUSHIONED GLASS CONSTRUCTION 
® DESIGN STANDARDIZATION © HIGH 
DIELECTRIC STRENGTH 9O VACUUM 
TIGHT SEALING © MINIATURIZATION 
© SUPER DURABILITY 0 VIBRATION 
RESISTANCE O MAXIMUM RIGIDITY 
© ECONOMY AND PROMPT DELIVERY 


Check your requirements with sealed terminal specialists! 
Electrical Industries specializes in the design and manufac- 
ture of sealed terminations for all types of electronic and 
electrical components. Both standard and custom terminals 
can be supplied quickly to meet every design specification 
and the severest environmental condition. In most cases, 
specifications can be met with standard types that offer 
maximum economy and fast delivery! 


Consult E-! First 


for Compression Seals, Multiple Headers, Sealed Ter 
minals, Condenser End Seals, Threaded Seals, Transistor 
Closures, Miniature Closures and Color Coded Terminals 
one dependable source for all hermetically sealed terminal 
requirements! 


ELECTRICAL 
INDUSTRIES 


DIVISION OF AMPEREX ELECTRONIC CORPORATION 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


*PATENT PENDING — ALL RIGHTS RESERVED 





AT LAST! PRODUCTION TECHNIQUES (continued) 


Rugged Field Voltmeter Measures 
20 CPS to 1 MC; +5% Accuracy! 


Temperature stable 0 to | Floating mount for potentiometer elim- 
120° F | inates side thrust 





5” high, weighs just 32 oz. 
Rugged printed circuits 


Battery powered; 1 mv 
sensitivity 


Universal joints eliminate side thrust 
when life-testing TV tubes 


New TRANSISTORIZED ALTO D-21 AC Voltmeter 


Now—whenever you want—you have voltage measurements of 


shaft to indicate degrees of rota 

| tion. 

laboratory accuracy and amazing convenience—without need for Speed of cycling is varied by con- 

an ac power source, trolling the voltage on a 1/25-hp, 
From 20 eps to | MC, the revolutionary Alto D-21 provides 5,000-rpm_ series motor with a 
. . . . . . 9) « le “ie . 9 ° 2 , Io 

highest accuracy, up to | millivolt sensitivity and complete tem- | 3-amp Variac, A 120:1 speed re 

ducer is mounted on the motor. The 


verature stability from 0 to 120° F, 12 decade ranges, front pane] 
| g ] ; : 
speed range on this particular 


meter readings direct in db from —-20 to +-2 db, volts 0 to 1 or 0 7 ; 
equipment is between 10 and 100 


full cycles per minute. The number 
of elapsed cycles is measured on an 
impulse counter connected to a snap- 
action switch actuated by a cam on 
most demanding field use. the motor shaft. Total count avail- 


4S P E Cc t F 2 Cc A 7, t oO N s able is 999,999 cycles. 


The entire unit is mounted on a 
Frequency Range: 1) eps to IM\ Accuracy: *5% full seale. plywood base } x 15 x 82 inches, 


to 3. Battery powered, 35 hours continuous duty, Output ter- 
minals for monitoring with 10,000 ohm and higher impedance 
devices, Printed circuits, transistors and heavy duty, shock-proof 


plastic case insure ruggedness. long life and dependability under 





4 
Sensitivity: Max. 0-1 mv; min. 0-300 y Temperature Range: Stable 0 to 120°) with fourteen shafts readily avail- 
(12 ranges, 10 db steps). Meter Calibration: Linear volt scale, 0-1, able for attaching components to 
Input Impedance: |) megohms, 15 pyuf Clee ae ee 7 raw ene SEM. be tested. The motor will develop 
shunt, 1 to 300 v; 30 wef shunt, to «—- S#zet 5" x 314" x 344"; weight 32 oz. enough torque to swing fourteen 
300 my. Price: $250.00. light components such as potentiom- 
eters and variable capacitors. 
For light components normally 
supported by their shafts, the com- 
ponent is held only by the shaft and 


Only 6” long, this amazing new addition to ar is free of any side thrusts, except 


Alto subminiature line provides square rn for the weight of the component 
waves from 300 to 3,000 eps, rise time less ake ‘ 


than 2 psec. Also ideal for modulating sig- J and bracket, which is negligible. 
nal generators. Completely transistorized, oe With larger components or assem- 
rugged, provides 90 peak-peak open cir ee lili blies, too large to be supported by 
$100.00, ee ae ee | this shaft, two ?-inch universal 
joints are used to eliminate side 
thrusts. 

Write Today for Complete Details If a component under test freezes 


and refuses to turn, the sleeve con- 


ALTO | necting the component to the ma- 
SCIENTIFIC ee chine will slip on the machine shaft 


855 Commenciat St, * Pato Avro, Cauiroanta, U. S. A. ; or the additional load will stall the 
DAvenronr 4-4733 a machine. 


Subminiature 
Square Wave Generator 


Data subject to change without notice. Prices {.0.b. factory. 





Sometimes it may be desirable 
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Interesting, creative work in modern, expand- 
ing facilities . . . Association with electronics 


industry leaders . . . Top income, excellent — 
advancement opportunity. | Stat 


BALTIMORE 
a « 
WASHINGTON 


Ideal geographic location in the beautiful. 
Chesapeake Bay country ... 38 miles from 
sig segle te 198 miles from New 

’ 


you can ee SURE...1F rs 
es | ; 


8 ne easing: i 


electronic engineers: 


Here's Why So Many 


40s 14 Las 
BL st 


ait 


Westinghouse 


BALTIMORE DIVISIONS 


Who is joining Westinghouse? Experienced engineers 
in the fields of — CIRCUITRY ¢ MICROWAVES 
e SERVOMECHANISMS e PACKAGING e 
VIBRATION e TRANSFORMERS e FIRE 
CONTROL e¢ RADAR e¢ COMPUTER DESIGN 
AND PROGRAMMING. 


Why do they prefer Westinghouse? An ideal combina- 
tion of interesting long-range advanced development 
work, top income and outstanding benefits has led 
to this preference among experienced electronic 
engineers for the Westinghouse Baltimore Divisions. 


Are full details available? A full 
description of the projects, op- 
portunities, professional recog- 
nition and benefits of profess- 
ional employment at Westing- 
house is contained in our 24- 
age brochure ,““Gateway to an 
engineering Future,’’ Send for 
your copy today! 


Technical Director, Dept. 265 
Westinghouse Electric Corporation 
2519 Wilkens Avenue 

Baltimore 3, Maryland 


Gentlemen: 


Please forward at once a copy of your brochure . 
way to an Engineering Future.”’ 


Name 


Address... 
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PRODUCTION TECHNIQUES continued 


to place weights on the mounting 
bracket to simulate a side thrust 
placed on a control by a belt-and- 
pulley arrangement. Nearly always 
it is necessary to supply rated elec- 
trical conditions to the unit unde: 
test to evaluate fully the expected 
life. 


Cutting Tapered Cards for 
LAPP Precision Potentiometers 


ENTRANCE 


INSULATORS 


... moderate 
and heavy duty types 


... low voltage and apparatus types 


Placing resistor card in position on cut 
A design which uses air as major insulation, with leakage path ting anvils. Hole in left end of card, 
fitting over positioning peg, is cut off 
along with surplus length at other end 
of card 


lengthened by forming porcelain into a bowl, eliminates losses 
which occur in ordinary types of bushings at radio frequency. 
Lapp moderate duty insulators, suitable for a variety of low 


or medium voltage applications, are the standard type bowls for : 
Be apt : yi A BENCH tool developed in the 


Hicksville, N. Y. plant of Fairchild 
Controls Corp. accurately cuts 


carrying leads through shields, equipment cases, walls, etc., and 
practically any indoor use where duty is not too severe. 


Outdoor units are designed with corrugated surfaces which 


wound cards to specified length 
provide extra leakage distance for use in contaminated atmos- ime ieee 

within a tolerance of five thou- 
phere. Corrosion-resistant hardware. . : 
sandths of an inch, yet can be 
A wide variety of types of these insulators is now available . 1 
quickly reset to a new value. The 


operator merely places the wound 
card over a positioning peg on the 


as catalog items or where 
requirements necessitate, on special 


design—for which Lapp engineering cutting anvil, then brings down a 


spring-loaded overhead lever to 
shear off the ends of the card so it 
will fit precisely when bent into a 


and production facilities are 
excellently qualified. Write for 
complete descriptive data and 
specifications. Lapp Insulator circle for insertion in the housing 
Co., Inc., Radio Specialties of a precision potentiometer. 
Division, 244 Sumner 


The setup procedure involves re- 
Street, Le Roy, N. Y. 


moving a positioning pin and slid- 
ing the left-hand anvil and blade 
assembly along the ways to a hole 
marked within the integral inch of 
the desired length value. The pin 
is then pushed through the anvil 
into the drill bushing set into that 
hole. 

A micrometer on the right-hand 
side of the tool is then set to the 
exact decimal-inch value desired, 
moving the other anvil and blade. 
This section is spring-loaded 
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International Rectifier 
Selenium and Germanium Rectifiers 


international 
Selenium 


Products 


Pressed powder or vacuum process 
used as determined by our 
Applications Engineering Dept. The 
most widely used Industrial Power 
Rectifiers in Industry today! 


i , ‘ se ois sl 

HIGH VOLTAGE CARTRIDGE RECTIFIERS 
Designed for hong life and reliability in Half- 
Wave, Voltage Doubler, Bridge, Center-Tap 
Circuits, and 3-Phase Circuit Types. Phenolic 
Cartridge and Hermetically Sealed types 


available. Operating temperature range 
—65°C to +100°C, Specily Bulletin H-2 


international 
Germanium 


Products 


High quality units of improved design 
are the results of years of experience 
in the production of exceptionally 
fine germanium ¢ rystals plus extensive 
research, development and field 
performance testing! 


a world of difference through research! 


Bh ei rh RES: eseeieiel 


INDUSTRIAL POWER RECTIFIERS 


For all DC power needs from microwatts 
to kilowatts, Features: long life; compact 
light weight and low initial cost. Ratings 
to 250 KW, 50 ma to 2,300 amperes and 
up. 6 volts to 30,000 volts and up. Efficiency 
to 87%. Power factor to 95%. Bulletin C-349 


SUB-MINIATURE SELENIUM DIODES 


Pie ee 


Developed for use in limited space at ambi- 
ent temperatures ranging from —50°C to 
+100°C. Encapsulated to resist adverse 
environine ntal conditions 
from 20 to 160 volts; output currents of 100 
microamperes to 11 MA, Bulletin $D-18 


Output voltages 


GERMANIUM POWER RECTIFIERS 


This new line features: High efficiency —up 
to 97%, Lowest forward drop, High reverse 
to forward current ratio, unlimited life 
expectancy. No reforming required after 
storage. Ratings: 26 to 66 AC input v. per 
150 to 100,000 amps D¢ 
Operating temperature 
+75°C, 


junction output 
range 55°C to 


In three styles. Bulletin GPR-1 


: — it me os i 
TV AND RADIO RECTIFIERS 
The widest range in the industry! Designed 
for Radio 'V booster, UHF con 
verter and experimental applications. Input 
ratings from 25 to 195 volts AC and up, DC 
10 to 1,200 MA, Write for 
application information. Bulletin ER-178-A 


lelevision 


output current 


» 


PHOTOELECTRIC CELLS 


Self-generating photocells available in 
standard or custom sizes, mounted or un 
mounted, Optimum load resistance range: 
10 to 10,000 ohms, Output from .2 MA to 
60 MA in ave. sunlight. Ambient tempera- 
ture range: —65 C to + 100°C, Bulletin PC 649 


GERMANIUM DIODES 


POINT CONTACT. High quality crystals 
long reliable life to hu 
midity, shock Bulletin GD-2 
JUNCTION POWER, Ilermetically 
welded construction. Available in Stand 
ard JETEC IN9I1, IN92 N93 types. For 
diodes to meet your specific requirement 


ult 


superior resistance 


temp.-cye ling 


sé ale d 


con our Semiconductor Division 


For bulletins on products described waite OW YOUR LETTERHEAD 


pia! {0 OUT PRODUCT INFORMATION DEPARTMENT 

Internati iR ifier 
get 
nternational Rectifie 
Cc ° R P ° R a T ' ° N 


EXECUTIVE OFFICES 


LARGEST SUPPLIER OF 


IS21 € CALIFORNIA «© 


INDUSTRIAL 


GRAND AVE Et SEGUNDO, 


METALLIC 


PHONE OREGON 86-6261 


WORLD’S RECTIFIERS 
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rue Fruits or “KNOW HOW” 


% HARDENED AND GROUND GEARS 


*& MASTER GEARS AND INVOLUTE SPLINE GAUGES 
*& CONIFLEX AND SPIRAL BEVEL GEARS 


*%& THREAD GROUND WORMS 
*% GEAR ASSEMBLIES 


c 
2 


CHAPEL HILL 0800 
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PRODUCTION TECHNIQUES 


Placing positioning pin of left-hand an 
vil-blade unit in 4-inch position hole on 
bed of tool, as initial step in setting 
cutting blades for desired length of cut 


ayainst the micrometer to give tne 
required accuracy. 

The third 
placing a card on the positioning 


setup step involves 
peg, then loosening a set-screw and 
sliding this peg to locate the two 
cuts where they will give maximum 
strength to the card. The steel cross- 
bar on the handle slides freely in 
the left-hand blade arm, to permit 
this change in cutting length. 

The cutting blades are of hard- 
ened steel, ground razor-sharp. 
This gives a smoothly sheared edge 
on the phenolic that 
serves as the winding card for a 
linear or nonlinear unit. 


paper-base 


Adjusting micrometer to set right-hand 
anvil-blade combination to desired 
thousandth of inch 
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J/FOR A WORLD OF TOMORROW 


SF 


TA BLO fm 


—The Hermetically Sealed Battery 
DOES MORE 
DOES IT BETTER 


repeated peak discharge 
rates up to 20C 


high sustained discharge rates 
unharmed by short-circuit 


withstands severe shock 
and vibration VOLTABLOC 


hermetically sealed, of battery service « 


no gassing—leakproof ¢ 
our specific apr 


requires no maintenance 


outlasts conventional 
batteries 5 to 1 


oi » AMERICA 
a 
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New Products 


Edited by WILLIAM P. O'BRIEN 


86 New Products and 51 Manufacturers’ Bulletins Are Reviewed 


.. . Control, Testing and Measuring Equipment Described and 


Ilustrated . . . Recent Tubes and Components Are Covered 


HIGH-SPEED RECORDER 


logs any changing variable 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Industrial Division 4428 
Wayne Ave., Philadelphia 44, Pa. 
A high-speed recorder, 
capable of logging any changing 
variable literally within a_ split 
second, has been developed, The 
strip chart instrument requires 
only + see for its 
the full 
designed 


electronic 


pen to cover 
ll-in. chart width. It 
primarily for 


was 


research 


ELECTRONIC COUNTER 


features small size 


SWEEP GENERATOR 


WESTPORT ELECTRIC, 149 Lomita 
St., El Segundo, Calif. Model WE- 
610 is a portable, 4-decade, elec- 
tronic counter featuring small size 
(3 models can be mounted side-by- 
side in a 34 by 19-in. panel) and 
light-weight construction (6 lb com- 
plete, 12 oz without power supply). 
Combination of glow transfer 
tubes and simplified circuitry re- 
sults in an attractive unit which is 


operates automatically 


CHADWICK-HELMUTH Co., P.O, Box 
321, Calif. The new 
Sweep-Sync, 201, produces 
sweep on 


Monrovia, 
model 
horizontal oscil- 
loscopes for the display of a selected 
number of cycles on the vertical 
axis signal. This number, once set 
by a front panel control, remains 
constant over the sweep rates 5 cps 
to 100 ke automatically, and no ad- 
justments are required for changes 
in signal amplitude or frequency. 
The instrument is designed to be 
used in sine wave or pulse testing 


linear 


270 


ett ds 
O/iiiitihi 


centers, laboratories and experi- 
mental stations where emphasis is 
on high-speed measurement and 
charting of changing conditions 
which can be measured by d-c out- 
put transducers. The amplifier of 
the new recorder has a high input 
impedance and increased output 
It is of plug-in construct- 
tion. A manual pen lifter prevents 
ink clogging or chart 
paper. chart speeds, 
appropriate to the split-second pen 
speed, are available. 


power. 


tearing of 
Accelerated 


reliable and long lived despite its 
small size and relatively low cost. 
When using 60-cycle power fre 
quency as a time base this unit can 
be used to calibrate timing devices 
such as x-ray timers, relays and 
actuators. Because of its high 
counting rate it makes an excellent 
radiation counter, and in conjunc- 
tion with an external timer, an ideal 
radiation rate meter. Response is 
0 to 5,000 pps; maximum indicated 
count, 10,000 units; sensitivity, 50 
mv rms. 


where frequency or prr variations 
make conventional procedures in- 
adequate. Features include complete 
printed wiring and miniaturization, 
small size occupying only 4 in. of 
front panel width, and cabinet de- 
sign allowing access to all parts 
with no disassembly. 


CAPACITORS 
of the flat Mylar type 


SANDERS ASSOCIATES, INC., Nashua, 
N. H. Type KFM series of flat My- 
lar capacitors can readily be used 
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Closest thing: yet to 
Zero hum level 


Standard audio preamp tube The new 12AD7 


Unretouched oscillograms show 

relative hum levels taken under 
identical conditions in a typical 
cascaded preamp circuit. Low hum 
level in the oscillogram on the right 
was achieved simply by substituting 
the new Sylvania type 12AD7 for a 

standard audio preamp tube 


Sylvania l2AD'7...the low-hum, low-micro 


preamp tube you’ve been waiting for 


Sylvania has been working two full ment designs. . 

years to bring you an audio preamp formance. 

tube with exceptionally low hum and 
icro characteristics. It is a 9-pi in- ; : ‘hat? 

a ro — te “ - ak ; ot inspection for low hum. That’s because audio tube types 

iature, high mu double triode. 19 : a ee ee 

the 12AD7 has been circuit designed, encevarta e.ece 

and circuit tested for minimum hum 6V6GT 

and microphonism. 12AUTA 12AK7 


N 1) SyLvanta E.ecrric Propucts Inc 
1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electric (Canada) Ltd 
: University Tower Bldg., Montreal 


LIGHTING - RADIO - ELECTRONICS - TELEVISION - ATOMIC ENERGY 
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. with improved per- Write for complete detalis 
on the new 12AD7 pius these 
The 12AD7 reduces cost of incoming other important Syivania 


You can incorporate the new 12AD7 
into both existing and new audio equip- 
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vith printed circuits and automatic 
assembly processes. All 
supplied with 2 sets 


sizes are 
of parallel leads 
for convenient mounting. They are 
made of Mylar polyester film dielec 
tric material and are encapsulated 
Kel-F. This 


in high quality con- 


TERMINAL EQUIPMENT 


for 


RADIO FREQUENCY LABORATORIES 
INC,, Powerville Rd., Boonton, N. J 
Model] 983 Voicon terminal is used 
for the transmission and reception 
of control signals over an in-use 
without 


ing the quality of the speech. 


telephone channel impair- 
Pri- 
marily designed for use by airlines 
slave 


to control unattended radio 


stations, it is equally useful for 
industrial applications. 


many Two 


tone channels 


2.400 


are placed above 


eps and are isolated with 
respect to the voice circuit by voice 
bandpass filters. Model 983 is ap- 


RESISTOR ASSEMBLY 


CLAROSTAT 
N. H., 


Mrc. Co., ING., 
has announced a 
posited carbon’ resistors with 
identical temperature co- 
efficients in a single enclosure to 
provide highly similar thermal 
conditions within the capsule as 


nearly 


AUTOMATIC IRIS 


struction provides a moisture seal, 
and stable operating characteristics 
over a wide temperature range. Mul- 
tiple lead attached 
to capacitor foils and held rigidly in 


securely 


wire 


place by a Kel-F seal, permit varied 


arrangements of lead connections 


control signals 


and 
line carrier voice channels as well 


plicable to microwave power 


as those derived on physical pairs. 


thermally similar 
Dover, 3 
method 
of encapsulating two precision de- 


for industrial tv camera 


RADIO Corp, OF AMERICA, Camden, 
N. J. Developed for use with the 
ITV-6 system, the 
iris illustrated automatically pro- 
vides constant lighting for the 
camera’s Vidicon pickup tube re- 
gardless of external light levels. 
The iris mechanism automatically 
masks the lens with the proper 
filter for any given external light 
condition. In much the same man- 
ner that a phototube responds to 
light, the camera’s Vidicon pickup 
tube responds to the intensity of 
external light striking it. With 


closed-circuit 


272 


nd reliable attachment to printed 
tes and modular wa- 

sizes rated at 
working at 125 C 


and 


ircuit basepla 


fers. Standard 


are 
150 and 250 v d-e 
these 


For l € al R5 es be] Ww, 


ratings are increased to 250 and 


350 v d-cw respectively 


The equipment consists of a 2-chan 
nel frequency shift 
ter and a 2-channel frequency shift 


tone transmit- 
tone receiver, each with power sup- 
ply, filters 
Each re- 


voice band-pass and 


isolation transformers. 
ceiver channel is provided with a 
dpadt 

, 


Relay contacts are rated at 2 am 


relay in its output circuit 


peres for direct connection to the 


controlled function, stepping 


switches, or power relays. Design 
of the equipment provides fail-safe 
operation in the event of signal or 
The ter- 
minal provides for 2 control chan- 
nels with center 

2,800 and 3,000 eps. 


equipment failure. basic 


frequencies of 


the ambient 
The thermally 
similar resistor assembly has been 


temperatures vary 


newly developed 
designed to meet the needs of those 
applications requiring identical re- 
sistance change characteristics, 
such as in color tv, electronic com- 
puters, specialized test equipment 
and guided missile controls, where 
accurate balancing of circuitry is 
required. 


corresponding intensity, the Vidi- 
con activates the iris control mech- 
anism which, in turn, triggers the 
motor the 
The motors automatically 
the film between the lens and the 
Vidicon tube until the filter of 
proper density is in place, 


regulators on camera, 


unree]l 


R-F FITTINGS 
made of magnesium 


MODEL ENGINEERING AND MFG., 
INC., 65 Frederick St., Huntington, 
Ind., has developed and produced 
fittings 


magnesium fabricated 
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@ An assembly with 14 
é¢oncentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma 
chined blank insures 
occuracy. Diameter ap 
prox. 11”, thickness 
opprox. 5/16” 


=An assembly with 30 
rings of various widths 
to accommodate various 
current requirements, 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting 


@ Cylinder type assem- 
bly upprox. 39/4,” long 
with 24 hard silver 
rings. 15" OD. with 
woll thickness less than 


Wig. 


*PAT. NO. 
2,696,570 


@Cylindrical assembly 
with 25 rings. Three 
wide rings accommo 
date large contact area 
brushes for high current 
capacity. Length 14”, 
0.0. approx. 53/5”. 


Our Engineering Department 
is available for consultation 
on any of your slip ring 
problems without obligation, 


ELECTRONICS 
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LIKE FINISH © UNIFORM RING HARDNESS 
©@ REDUCED WEIGHT 


in all sizes of Slip Ring Assemblies 


ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification. 
Sizes range up to 36” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*~—the electro-deposition of 
hard silver rings into an accurately machined plastic blank—consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life— 70-95 
Brinell 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRIC TEC reputation for quality and- 


‘superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK oe 


more information? Use post card or 


NEW JERSEY 


last page 










. NEW PRODUCTS (continued 


PHILLIP’S : 


or PHILLIPS ?”: 










from RG-170/U, RG-171/U and 
RG-172/U waveguides, and equiva- 
lent respectively to RG-68/U and 
RG-67/U (both aluminum), and 
letter to Phillips will bring you a RG-91/U (brass). Besides these 


Your first “here’s-my-problem 
























pleasant surprise. It will introduce three standard sizes, the firm is 


you to the Phillips Plan «+--+ a com 


bination of engineering skill* and standard or custom applications. 
The magnesium components, which 


also making special Tru-Guide 
magnesium waveguides for non- 


personal service unique in this field are 4 as heavy as aluminum and 


Why not write us today—Phillips i as heavy as brass, possess higher 
strength-to-weight ratios than the 
the name. Or phone for your local é ; sa : 
heavier metals. They conform to 
Phillips man to call. military specification MIL-T-85C. 
A special approved coating process 


#4 ‘ imparts maximum resistance to 
i FOR EXAMPLE: corrosion and electrolytic action, 
Phillips Engineered Relays without impairing physical or elec- 
+ provide the long life and trical performance. Standard sizes 


extreme reliability required are available in any configurations 


by today’s high speed of FE and H bends, twists, and 
cenegiaters lengths up to 10 ft, mounted to 


any type flange. 


TYPE 48BOA — Miniature 
multi-contect relay, high 
speed, sensitive, available 
with printed circuit or taper 
tabs. O.D. 1-11/16°L x 
1"W 
























TYPE BQA — Multi-contact 


relay with twin contacts 


bishlysenstve, ona ved, POWER SUPPLIES . 


Precision operation, avail 


ey oT taper tabs > are semiregulated 


32 x 1-3/32 





NJE Corp., 345 Carnegie Ave 
Kenilworth, N. J. The ELG line 
of semiregulated power supplies 


TYPE 270A — Power relay employ germanium power recti 
live pole, two coils for high : 7 : 

efficiency, very rugged, smal! fiers in conjunction with automati 
size, commonly used for e 

aircraft, O.D. 2-17/32°W x line-regulating transformers and 


2H «x 1%'l . , 
. extremely stiff transformers and 


filters. In most models efficiency 
is of the order of 94 percent. 
Average temperature rise is 5 C. 
Circuitry is extremely simple, and 


MULTI-CONTACT POWER HERMETICALLY SEALED RELAYS . ACTUATORS 
no component is rated at less than 
30,000 hr of continuous duty. A 
typical unit delivers 100 v at 2 
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DEVELOPED FOR 
APPLICATIONS eA ..» beyond today’s horizons 


NQW HEIGHTS , Sp 
OF PERFORMANCE ‘ a a 
Achieved by / 


advance-design : Vr a 
ASTRON CAPACITORS » Point® Molded Plastic J! 


Today's design re- | AND R.F. FILTERS Paper Capacitors peratu 
quirements foreshadow 
tomorrow's revolutionary 
applications . . . imposing we “ 
critical new areas of perform- 


ance on electronic components. ol e 
= 


The vexing problem of efficient co- 
pocitor and R. F. filter operation under ' 
these ultra-severe conditions of extreme eS 
heat, cold, moisture and vibration challenges 
the imagination of the component monufac- r Comet* Molded Plastic Metallized 
turer...truly he must create “something Paper Capacitors Metalite® and Hy-Met* Sub-Miniature Meta 
completely new under the sun’! 


A foremost pioneer in the exacting development =. F. Noise Suppression Filters. 


of advance-design components, to cope with these 
requirements, is Astron... leader in miniaturizo- 
tion, manufacturer of industry's widest variety of 
types, whose experience, ability and creative for- 
reaching point of view produces the significant, 
highly-engineered designs pictured here... 
proof of a dedication to progress. Quality production. Sealed Paper Capacitors 


Complete noise suppression 
“Packaged” service—Definition 
of requirements + Engineering 
analysis + Efficient solutions. 


Advance-type components - MIL- Type Hermetically 


The types and styles illustrated are but o few Safety Margin “SM’"* Twist- Pi ong 
of the many avoilable...for complete ( and Cardboard Cased Electrolytic 
technical and application information 
on all Astron products, please re- 
quest catalog AC-4. 


Astron now maintains a com- Safety Margin “SM'* 
Electrolytic 
plete West Coast Stock of all 


standard items . . . see your local Astron distributor. = 


T NEW PRODUCTS (continued 
é ‘es, regulated to better than 


amperes, 
= a 1 percent against line and load 
COAXIAL SELECTOR SWITCH changes, and has less than 0.1 per- 
ans cent rms ripple. Transient re- 
- an as ‘ sponse is excellent, and most units 
Type N - we at 1 can be economically designed for 
Connectors—Manvally Controlled | : 


Low Model | zero-lag response, so as to exhibit 
VSWR-4 ¥ : no transient deviation outside the 


regulated zone. 
[he COARWETGE fo cn, BY pwledh Sor use way view shows that shield as well as centues 
la coaxial circuits where it is important chat conductor is switched. Beryllium copper 
the 50 OHM impedance of the cables be — contacts, on the gooseneck, mate directly 
maintained. In a circuit sense, this switch with male “N” (Type UG-21B/U) coa- 
consists of two pairs of “N” connectors mectors, which connect directly to place 
spaced 4\4” apart using RG-8/U as the coa- of switch. Since all connectors come out ia 
eecting link. The COAXWITCH itself line with axis of switch, om angle cm 
introduces ee shee pee +4 mectors are usually unnecessary 
connectors. aracteristic impedance 
maintained thru all switch details. Cute- Literature Gladly Seat 
mooeL 76 moot 716 MODEL 72-2 mneoet 728 
Sims Coesing CitOwrT Sieees Coesie, Crecert a mre is" wo COasiat goaueere 


PE 1 a Es “Toon | 


- 2] <> = 


signa sesh tite | Ente RADIO RECEIVER 


samicett Poni tian a Serres LIMES feDICATE Poni Tios 7 


is all-transistorized 


VAN GROOS i ; oe 

COMPANY Tokyo TSUSHIN KoGyo, LTD., Shi 

ELECTRONIC CORP Shermen Ooks, Cot. F)  navawa, Tokyo, Japan. The Sony 
id | TR-55 portable superheterodyne ra- 


RON MERRITT 
1800 EAST 38" ST., CLEVELAND 14, OHIO COMPANY 





dio receiver uses 5 transistors and 
4 penlight 6-v batteries. It is 
equipped with a 2.5-in. dynamic 


loud speaker. Weight of the unit is 
ATOMIC’S INDUSTRIAL COUNTERS A pg Pag Ba ge 
AND CONTROLLERS 1,605 ke; practical field strength, 


to 2 r per meter; electrical maxi- 
with UNITIZED CONSTRUCTION mv per mete! rical ma 


mum output, 20 mw; undistorted 
maximum output, 10 mw; and se- 
lectivity, approximately 15 decibels 


Straight Counting 
Process Control 
Quality Control 
Specialized Counting 


em ee ee 


TOTALIZERS 

Oe ut mel 
counting by units, 
Um ae LT 
apt et eld 
Ee le 

up to eight digit 
count capacity 


ee ee ee 


ee UM ee i ee 
Ven Mr me eee 


Fast counters with registers. Speeds from 0 to 20,000 counts/sec. 


SINGLE PRE-SET ue ae) 
TT a ue) locking type relay 
ea ea OR me ttm is - 
Sm 


eee) ay) t . 
Overate at speeds trom panei a sh death dh idiot I D-C SERVO MOTOR 


tary : : 
Vee tee ‘ 
ore arcmin ats | for aircraft applications 
es a DUAL PRE-SET bert halall ech ethii 
predetermined count is Count capacities from 99 to locking type relays KE * C So} tad 
CLR Metta rENERAL ELECTRIC CO., Schenectady 
tas Pui ore rh Pane Ut MEL - ae . "= . $e 
tL TT ie) ern with momentary | 5, N. Y., has announced a new 
iE 





miniature d-c servo motor capable 
of withstanding a high potential 
f 1,500 v and of responding to 

ladustrial Counting and Control Catalog C-6, . : > a 
ATOMIC imsTeUmeNy field currents of 0.0075 ampere. 

a SMU ua unatuielt en COMPANY 


Suited for aircraft applications or 
eC ae ee CAMBRIDGE 39, MASSACHUSETTS, U.S a. blowers, actuators, tuners and 


please request Atomic’s Representatives in principal cides ~ U.S, and abroad 
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LIGHTING 
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ways beffer... 


One look tells you 3 ways 


this new Sylvania socket can 


help you produce a better 


printed circuit chassis 


~ 4 


© Available in 7- 


Sylvania printed circuit sockets offer 
you all the important advantages you 
need for design efficiency. You get free- 
dom of layout. Contacts fit through 
smaller holes in the circuit board. You 
can arrange your circuits for shortest 
conductor paths. 

Sylvania sockets are all-molded. 
Moisture traps are eliminated; insula- 


# SYLVANIA 


ELECTRONICS 


Want more information? Use post card on last poge 


TELEVISION 


4 supports" 


new collar design supports the metal tube 
shield isolating it from the printed circuit 
board and contact tails. Short circuits are 
eliminated. 


‘Tt stacks" 


designed for foolproof nesting to accom 
modate automatic assembly techniques 
Ground-strap slot keys sockets for proper 
orientation. 


‘Te sits up" 
contact-tail barriers keep the socket 
perched higher off the printed circuit board 


for greater heat dissipation and freedom 
from flux contamination. 


and 9-pin types 


tion qualities are higher. Contact char 
acteristics are superior. Printed circuit 
production is more economical because 
Sylvania sockets are designed for auto 
matic production methods. 

Before you package your printed 
circuit design be sure you take a close 
look at these sockets. Write for data or 
samples. Address Dept. 1.208. 


Syivania Evecraic Propucts Inc 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd, 
University Tower Bldg., Montreal 


ATOMIC ENERGY 
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chem-o-sol 


(a plastisol formulation) 


solves another problem 
by coating 
ELECTRIC COILS 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol which not only had the necessary elec- 
trical and physical properties but also could be 
handled on a production line basis. 


This particular chem-o-sol was applied by dipping. 
But this versatile basic material can also be molded, 
sprayed, die-wiped, and knife- or roller-coated—and 
comes in practically any color. 


The possibilities of new and improved products 
through the use of chem-o-sol are unlimited. 


Take advantage of our experience and laboratory 
facilities. 


Write for Bulletin 141 


NEW PRODUCTS continued 


similar devices, the new motor will 
operate equally well at sea level or 
at 50,000-ft altitude and within 
temperature limits of —65 F to 
165 F. It is also used as a prime 
mover in gun direction computer 
systems, electronic devices, and 
can be modified for other aircraft 
and missile applications. The new 
motor, designated 5BBY13DJ7, 
draws maximum armature current 
of 0.8 ampere from a 28-v line. It 
is rated at 0.002 hp at 6,500 rpm 
and can be geared to speeds as low 
as 130 rpm. 


REPEAT CYCLE TIMER 


uses minimum power 


G. C. WILSON & Co., 1915 Eighth 
Ave., Huntington, West Virginia, 
has announced a new low cost elec- 
tronic repeat cycle timer, suitable 
for design into automatic ma- 
chines or for process control. 
Typical applications include sign 
flashing, life testing, bag filling, 
refluxing and automatic weighing. 
Design of the model No. 4 repeat 
cycle timer utilizes an electronic 
circuit with two cold-cathode 
triodes. No warmup is required 
and no filament power is consumed. 
Complete, independent adjustabil- 
ity of both ON and OFF cycles from 
0.1 to 12 sec is provided. Output 
is a spdt relay with 5-ampere con- 
tacts, 


ELECTRONIC COUNTER 
features compactness 


Chemical Products » ie RANSOM RESEARCH, P, O. Box 382, 
San Pedro, Calif. Type 200 series 
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BENDIX-PACIFIC SPECIALIZES IN AIRBORNE RADAR 


WHICH IS YOUR RADAR REQUIREMENT? 


TERRAIN NAVIGATIONAL. 
CLEARANCE RADAR 
RADAR 


TAIL-WARNING 
RADAR 


MISSILE MAPPING 
RADAR 


GUIDANCE 


Bendix-Pacilic spec ializes in 
airborne radar having design 
experience and manufacturing 
ability to develop and produce 


systems radar to meet your 


requirements RADAR 
~ SondieZ 


PACIFIC DIVISION 


Let us send a qualified radar systems 7 
/ } } Bendi< Aviation Corporation 


engineer to visit you at your convenience 


207 AMERICAN BLOG., DAYTON 2, OHIO * WASHINGTON, D.C 


EAST COAST OFFICE: 475 Sth AVE., N_Y. 17 * DAYTON, OHIO 
INTERNATIONA 


CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTO., MONTREAL 9* EXPORT DIVISION: BENDIX 


Want more information? Use post card on last page 
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“The best laid schemes ‘o mice and men 


Gang aft a-gley.” 


if of 80 ago we adver 
tised our new series AM relay 
designed tor AUTOMATION, The 
response was overwhelming and 
tor a while we believed that we 
were reall n business.” Yet, be 
cause of circumstances beyond our 
control, the entire project had to 
be scrapped, at no small loss to 
both our pride and resource M« 
feel that we owe our sincere apolo 
gies. Perhaps the following expla 


nation in order 


On October 15th, a fully au 
tomated pilot run of 444 AM units 
was completed, the first such pro 
duction, we believe, ever to be 
achieved, bull-scale production 
facilities were immediately set up 
in an adjoining structure, acquired 
when the lessee, an abacus manu 
facturer, sold out last year to an 
associate ot Gen. MacArthur, Pro 
duction of AM relays in commercial 
quantities (as advertised) began 
directed by digital tape recordings 
ot the last board of director's meet 
ing (with quantitative control, of 
course, being provided by simple 
"Start-Stop witching circuits 


installed n our Production 


Manager esk) 

Wwe a certain this arrange 
ment would have been wholl 
satistactory, had not one seriou 
oversight been made. Our (former 
production manager failed to ad 
just the automated timing cycle t« 
coincide with a recent shitt tre 
Daylight Saving Time with th 
result that AM production became 
a continuous feedback arrange 
ment of finished relays to initial 
assembly. Not only did this destroy 
our costly facilities, but resulted is 
a finished product which was not ¢ 
true AM relay, but instead a null 
secking abacus 

We sincerely regret our ina 
bility to make delivery of our 
Automation Relays at this time 
(or any time), but trust you will 
inform us of any tuture need tor 
conventional Sigma relays (pro 
duced under somewhat more nor 
mal circumstances), In case yor 
have hopes of obtaining a n i 
from us, forget it. The entire lot 
has been dispatched, with our Pro 
duction Manager and advertising 
counsel, to a point just inside 


Outer Mongolia 


SIGMA INSTRUMENTS, INC, 


12 Pearl Street, So. Braintree, Boston 85, Mass. 


dmpere Sensitive 


general Purpose Sensitive DC Relays 
High Speed Relay 

t Polar Relay 

peed tlectromagnets 


ecking Relay 


NEW PRODUCTS (continued 


high-speed digital electronic count- 
er is capable of up to 250,000 
counts per sec. Modular design of 
basic plug-in components and the 
employment of printed circuits 
make it unusually compact. The 
basic chassis mounts in only 34 in. 
of standard relay rack space and 
may be mounted on drawer slides 
or in rugged cabinets. Uses include 
counting and frequency measure- 
ment in laboratory, industrial, 
military and maintenance applica- 
tions as a separate instrument or 
as an integral part of a compute) 
or other device. 


FREQUENCY METER 
is 0.01 percent accurate 


RADIO FREQUENCY LABORATORIES, 
INC., Powerville Road, Boonton 3, 
N. J. Model 591 heterodyne fre- 
quency meter (military type AN 
URM-382) is a portable unit of 0.01 
percent accuracy using three funda- 
mental frequency ranges and their 
selected harmonics to measure fre- 
quencies between 10 ke and 1,000 
mec. The instrument is used to gen- 
erate a standard frequency voltage 
between 125 ke and 1,000 me or to 
accept a signal from an external 
source of 10 ke to 1,000 me and com 
pare it with either a calibrated vfo 
or a quartz crystal oscillator. The 
vfo’s cover the basic ranges of 125 
to 250 ke, 2.5 to 5.0 me and 65 to 
130 me. The vfo dials permit read 
ings to one part in 50,000. Front 
panel controls on the unit consist 
of: (1) a function switch with posi 
tion for on-off, operate-modulate, 
and crystal check conditions; (2) a 
3-position range switch for select 
ing the frequency range of the vfo; 
3) a single panel zero-beat cor 
rector for standardizing the vfo 
against the internal crystal oscilla- 
tors; (4) an age; and (5) a voltage 
witch for measuring A and B bat- 


For additional information on all items on this page, use pest card on last pege November, 1955 — ELECTRONICS 





a eRe KY Or 


QUALITY — DEPENDABILITY 
RESULTS OF 


Bua aa 


HIGH FREQUENCY 
TOROIDAL INDUCTORS 
featuring very high Q, Tl-21 Ne 
temperature _ stabiliza- Ti-22 %e Ye 
tion and low pickup TI-23 %s % 


8 
utilizing the latest ma Can be supplied hermeti 
Ti-205S TI-235 TI-215S TH-22S cally-sealed, encapsulated 


or in a metal can. 


terials and techniques. 
14 stock values 15 stock values 15 stock values 10 stock values 
from 0.05 Mbhy. from 10 Mhy. te from .01 Mhy. to” from 10 Mhy. to 
to 4.5 Mhy. 700 Mhy 1 Mhy. 150 Mby. 


THESE TOROIDS ARE 
FEATURING HIGH Q 
AND SUBMINIATURE 
SIZE. Our unique wind- 
ing and impregnation 
rocess insures very 
ow distributed capac- 
ity and consequently 
self-resonant frequen- 
cies far removed from 
the operating range. 

TI-16 Tl-17 TI-18 TI-19 
20 stock values 18 stock values 18 stock values 13° stock values 


from .1 Mhy. to” from .1 Mhy. to from .1 Mhy. to from .1 Mhy. to 5 
100 Mhy 100 Mhy 100 Mhy Mhy 


NOW AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY 


FREED TRANSFORMER CoO., INC. 


722 WEIRFIELD ST., BROOKLYN (Ridgewood) 27, NEW YORK 
Phone: EVergreen 6-1300 





NEW PRODUCTS (continued 


| tery voltages with the panel volt- 
meter. 


RESISTANCE DECADE 
1 to 0.01 percent accurate 


CONSOLIDATED RESISTANCE CO. O01 
AMERICA, INC., 44 Prospect St., 
Yonkers, N. Y. Series 1000 Vari 
Plug resistance decade consists of 
extremely accurate (1 to 0.01 per- 
cent) resistances encapsulated in 
epoxy-resin, adjustable by inter- 
locking, shock and vibration-proof 
plug-in connectors, instead of 
switches. Design permits the pro- 
vision of a thermometer well for 
measurement of temperature rise 
of individual resistances. This en- 
ables accurate determination of 


i minutest resistance changes due to 
eh 


current flow and also the selection 

of optimum wattage ratings to pro- 

vide the maximum sensitivity with- 

A eC out affecting the accuracy. The 

PRACTICE MAKES 3 decade measures 2? in. diameter by 

en 24 in. depth, weighs barely 8 oz. 

Resistance adjustment can be made 

Consistent quality is a must characteristic with Bliley in 0.1 or in 1-ohm steps and takes 

BH9A units. only a few seconds. Nominal power 

rating of individual resistances is 

Resonant wire supports, precision alignment, controlled 0.5 w. Versatile application is pos- 
soldering and plating, are the fine points that get special sible. 

scrutiny, under binocular microscopes, in Bliley production. 


These minute details can determine performance of an 

otherwise perfect crystal. is ast is nd ae 
Bliley BH9A units, in the frequency range 16kc to 250kc, 

are supplied to individual specifications as military types: 


CR-37, CR-38, CR-42, and CR-50. 


INDUSTRIAL HARDWARE MFG. Co., 
INC., 109 Prince St., New York 12, 
N. Y., has developed a new type 
miniature tube socket designed for 


> au . TwYT . use in printed circuitry. Made of 
Bl J l A .\ Kl iJ A 4 I R I¢ 4 laminated Bakelite, the product 


( ‘( yM > A N Y snaps and locks into place mechan- 
4 s 4 s 


ically when pressure is applied, 


UNION STATION BUILDING - ERIE, PENNSYLVANIA employing s principle similar ‘to 
Ane 
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THE GREATEST NAMES 
1N BR/7T/1SH 
FLECTRON/ICS USE 


TS GRAMPIAN FERRANTI McMICHAEL 

RTEXION H. J. LEAK PARMEKO FERC 

BUSH ALBA PYE BAIRD EKCO Ri 

TANNOY FERGUSON PARMEKO FP 

MOPHONE DEVELOPMENT CO. LT 

‘NVICTA DECCA OF ENGLAND 

EKCO RAYMO PT VIDOR ROBER) % ROBERTS FERGUSON FERRA| 
McMICHAEL R.G.D. (RADIO GRAMOPHONE L PHONE DEVELOPMENT CO. 
LTD.) REGENTONE BUSH PAMPHONIC INVIC) Cc INVICTA DECCA OF ENC 
BEREC EKCO RAYMOND TRIX ELECTRICAL RO. ‘CAL ROBERTS FERGUSO! 
FERRANTI McMICHAEL VORTEXION H. J. LEAK Ii GRAMPIAN VIDOR PARP 


British equipment manufacturers are making a vital 
contribution to the development of electronics in 
all fields of application 

heir products are being exported to every corner 
of the world, earning a universal reputation for 
advanced techniques and excellent performance 
The majority of these electronic equipment manu 
facturers consistently use Mullard tubes. This 
choice is decided upon because they prefer the 
greater assurance of efficiency and dependability 
and because the vast manufacturing resources of 
the Mullard organisation guarantee ready avail 
ability of Mullard tubes wherever they are needed 
Supplies of Mullard tubes for replacement in British 
equipments are available from the companie 
mentioned below 


n the U.S.A. international Electronics Corporation 
Department El! 
81, Spring Street, N.Y. 12, New York, 
U.S.A 


In Canada Rogers Majestic Electronics Limited 
Department IC 
11-19 Brentcliffe Road, Toronto |7 
Ontario, Canada 


TUBES 


Mullard 


Electronic Tubes used throughout the wor.d Mullard is the Trade Mark cf Mullard Ltd., and is 
registered in most of the principal countries of 
MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND WAH the world 


MEV 30 
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AUTOMATIC PRODUCTION AND 
QUALITY CONTROL TESTING 


with the 


Ti —Supertester 


The CTI Supertester is an automatic, pre- 
cision instrument for production testing, 
fault analysis, and preventive mainte- 
nance, It checks electronic and electrical 
products more completely and ina fraction 
of the time required by present methods. 


Providing complete flexibility and rapid 
interchangeability between products, the 
Supertester can be programmed for any 
combination or sequence of the following 
measurements 


Impedance 
Resistance 


A-C Voltage 
D-C Voltage 


Leakage 
Continuity 


REDUCE TEST COSTS 


Requiring only an un- 
trained operator, the Supertester 
frees valuable technical person- 
nel for specialized work. One 


Supertester is the equivalent of 
a series of custom built, single 
product testers, or a benchful of 
precision bridges and meters. 


SPEED PRODUCTION 


Complex circuits, gain 
and frequency measurements, 
involved relay operations — all 
are checked at the rate of 180 


tests per minute. Hours of man- 
ual test procedure have been re- 
duced to minutes. Time is not 
wasted checking good units. 


INCREASE PRODUCT QUALITY 


Accurately checking 
every production unit against 
design values and tolerances, the 
Supertester does not overlook 
tests or pass questionable cir- 
cuits. Original specifications are 


tirelessly and rigidly adhered to. 
Instead of checking only the 
essential circuit parameters, the 
Supertester tests equipment com- 
pletely, quickly, and at far less 
cost. 


Proved in Use! 


The Supertester is being used daily by 
a number of the nation’s leading manu- 
facturers. Their testing applications in- 
clude printed circuits, telemetering units, 
guided missile circuitry and pre-flight 
tests, and aircraft electronic equipment. 


For additionel information on all items on this page, use post card on last page 


Whatever the problem, rigid test speci- 
fications, high production rates, or re- 
ducing test costs, automatic testing is 
the solution, and the CTI Supertester has 
proved itself to be the efficient, money 
saving means to this solution. 


NEW PRODUCTS continued 


of this self-locking principle, th 

socket is kept securely in place ia 
the chassis and cannot be jarred 
vibration or handling, 
thus eliminating the need to re- 
place parts that have fallen out 
prior to the final soldering. The 
contact tails of the product are 


loose by 


rigid and therefore cannot flare 
outward, which permits easy and 
quick alignment with the chassis 
holes 


VARIABLE DELAY 
NETWORK 
in ranges of 2 to 2,000 usec 


ESC Corp., 534 Bergen Blvd., 
Palisades Park, N. J. Unlike con- 
ventional tapped delay lines which 
must be terminated in a high im- 
pedance at the selected tap this 
new variable delay network pro- 
vides a_ variable 
matched impedances 


between 
Available in 
ranges of 2 usec to 2,000 psec, the 
No. 300 series illustrated afford 
flexibility in obtaining long delays, 
with time delay proportional to 
angular rotation of the 
shaft. 


delay 


control 


~ 


POLYOHM RESISTOR 
exceeds MIL-R-10509A specs 


POLYTECHNIC RESEARCH AND 
VELOPMENT Co., INC., 202 Till: 
St., Brooklyn 1, N. Y. The 

l-percent resistor exceeds al] MII 
R-LO509A4 Taking 


Polyoh 
specifications 
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OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TECHNICAL Writinc 
Service offers a new approach to your publication problems — an inte 
grated writing, editing, illustrating, and printing service for the custom 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 


PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 


and graphic experts are at your disposal, ready to prepare high-quality 


inaterial to your own or government specifications, Save time, save money 
and make your communications work! Let our staff be your staff for 


technical and business publications 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., In 
330 West 42nd Street, New York 36, N. ¥ @ LOngacre 4-3000 


This service is available through ad agencies 
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Some Plugs CauseNoEndof Trouble | sna: wmenen. 


up to 120C, it is ideal for use in 
aircraft, guided missiles and other 
applications where high ambient 
temperatures rule out ordinary 
l-percent resistors. Polyohms are 
also suited for applications where 
wire-wound resistors are too ex 
pensive or bulky or the effect of 
their inductive and capacitive re- 
actance cannot be tolerated. Un- 
like usual film resistors, this re 
sistor will remain well within its 
l-percent tolerance even under con- 
ditions of high humidity. Its tem- 
perature coefficient is only 150 
ppm per deg C, which is lower than 
both the R and X characteristics. 
The resistor is made in 4, 1 and 2-w 


But Not PHALO Custom Plugs ROTARY SOLENOID 


... On Lu ly Lol Assemblies ! . LECTRONICS, DIVISION OF LEI 


SPRING Co., 30 Main St., Brooklyn, 
N. Y. Designed basically for 60- 
cycle a-c- use, this solenoid can be 


You build a fine appli cheaper, you find a fine 
ance, ( | as i Lc ? , ; } 
in you promote it as top market for the product then operated by standard voltages with 
quality, the latest in modern the powell supply plug out the use of rectifiers or trans 
appliance conveniences, and throws up a road block! formers. The pure rotary movement 
just when success seems as This does not need to hap- produced at the shaft simplifies ap 
sured, the plug lets you pre i hee ause PHALO Cl S. plication by eliminating the need 
down! rOM PLUGS are designed for counter-balancing the spiral ac 

; tion of some rotary devices. TI 

Q) perhaps you design a to give your nda the oO ) ym tary Ce ie 
torque developed by the solenoid 

better production unit, you power it needs whe nit needs al a ; aa 
+d provides all the desirable force char- 

rove *s aste S o as eds eas . 
prove it does the job tastes it for as long as it needs it! acteristics of conventional linear 
type solenoids, but permits easy in- 
stallation without levers and link- 


ages. The solenoid is essentially a 


toroidal coil system wound on a 
stator and a shaft mounted rotor. 


When energized, the magnetic field 
PLASTICS CORPORATION causes the rotor and shaft to turn. 


Wy Sf - The noid i affected by vibra- 
: Uj, ae bord a rhe solenoid is unaffected by vibr 

tion and shock, and operates per- 
fectly in any mounting position. 
Eight basic sizes provide a wide 


lsh For The ¢ omplete Phalo Catalog 


CORNER OF COMMERCIAL STREET 
WORCESTER, MASS. 


insulated Wires, Cables — Cord Set Assemblies 
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Allen-Bradley molded fixed resistors are available in four sizes 

Type TR 1/10 watt; Type EB 2 watt; Type GB | watt; and Type 
HB 2 watt. They meet RETMA, JAN-R-11 and MIL-R-11 specifica 
tions. Rated at 70C ambient, they require no derating if used on 
plastic board assemblies. When used according to published 
ratings, they will not open circuit nor have large erratic resist 
once changes. In cartons or on reels for automatic assembly. 


Allen-Bradley Type J molded variable resistors are made in 
single, dual, and triple unit construction in total resistance values 
from 50 ohms to 5 megohms. They are rated at 2 watts at 70C 
ambient. They are outstanding for their low noise characteristics 
initially and after use. Metal parts are made of corrosion-resis! 
ant materials. Taps can be supplied at 40, 53, and 68% of 


effective rotation. A Quality product throughout / 


SS 


ALLEN-BRADLEY QUALITY COMPONENTS 
for ELECTRONIC CIRCUITS 


Type G molded variable re 


sistors ('/, inch diam) are ‘ . 
ideal for subminiature as t > 
semblies. Available with & peek? 


plain bushings or lock-type 
bushings with plain or screw 
driver shafts. Rated at slot bushing 
watt. Total resistance from 

100 ohms to 5 megohms 


Screwdriver Lock-type 


Type T molded variable re 
sistor (1 inch diam) are com 
pact ¥ watt rheostats or po 
tentiometers for hearing aids 
and other compact applica 
tions. Rated at 70C ambient 
Total resistance available 


from 100 ohms to 5 megohms Type T potentiometer 


Ceramic dielectric capacitors 
Type GP—General purpose 
capacitors for by-pass and 
filtering at ambient tempera 
tures up to 85C. In RETMA, 
JAN, and MIL values from 
10 mmfd to .022 mfd in d-c 
voltage ratings of 500, 1000, 
2500, and 5000 volts 


Other capacitors are Type 
TC temperature compensat 
ing; Type LB line by-pass; 
and Type DY deflection yoke 
capacitors for television scan Every step in the manufacture of 
ning frequencies and volt these capacitors is performed in 


ages in standard nominal val the Allen-Bradley plant 


ves from 5 mmf to 470 mmf 


Allen-Bradley radio, electronic, and television components are a 
QUALITY line of basic units for all types of electronic equipment. 
Their stable performance characteristics and their conservative 
ratings make them ideal components for critical applications in 
military electronic devices. They are widely used in industry, and 


Allen-Bradley Co. & 


110 W. Greenfield Ave , 
Milwaukee 4, Wis iT 


Type FT feed-thru and Tyne 
SO stand-off discoidal « 
pacitors exhibit no parallel 


resonance effects normally 


encountered with tubular ca 
pacitors in VHF and UHF fre 
quency ranges 

Type SO stand-off capacitors Type FT feed-thru capaci 


tors are furnished with sol 
dering tabs or with screw 
3 “et! 4 . thread mountings 
q Type SO stand-off capaci 
{ tors have soldering tabs, 
screw thread mountings or 
self-tapping threads. 
Both types are available 
Type FT feed-thru from 5 mmf to 1000 mmf 
capacitors 


A.B ferrite cores 
are offered in 3 
performance clas 
sifications —WO.1, 
WO.2,and WO-3 
The WO.2 ma 
terial has lower 
losses and higher 
permeability, mak 
ing possible ap 
preciable cost 
savings in designs 
of television re 
Available in various shapes and sizes to ceivers. Write for 
performance data 
on Allen-Bradley 
ferrite cores 


fit black and white and color television cir 
cuits or for general electronic applications 


by manufacturers of radio and television receivers. There are 
many additional QUALITY items in the Allen-Bradley line, that are 
not shown here, which merit your consideration. Allen-Bradley 
sales engineers are located in principal cities from coast to coast 
Call your nearest Allen-Bradley office for technical data, today 


~ 
In Canada 
Dz , Allen-Bradley Canada, Ltd 


SJ Galt, Ont 
-BRADLEY 


RADIO a \RELEVISION COMPONENTS 
x 


> QUALITY 
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REVERE 


Revcothene 
INSULATED 


WIRE 


Because of its extreme toughness, high heat resistance, and chemical 
inertness, Revcothene insulated wire is widely recommended for hermeti 
cally sealed equipment . . . for devices operating with small gauge wire 
at high temperatures and for conditions where corrosion is a 
problem. 

Revcothene is silver-plated copper wire with an extruded coating of 
monochlorotrifluoroethylene. Even at 150° C. (302° F.) the insulation is 
inert... with no volatile lacquers or plasticizers to ruin contacts. Revco 
thene withstands abrasion and flexing, and resists such corrosives as 
ozone, acids, alkalis and petroleum products. 

Available in eight standard sizes from 28 to 10 gauge ... in 15 
colors, Flexible strandings, copper or silver braid shielding, heavy wall 
insulation and jacketing can also be furnished. Multiple-conductor 
cables are also available. 

Revcothene is only one of many insulated wire and thermocouple 
wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance gladly offered. Write today 


: 


TYPICAL SPECIFICATIONS — 22-Gauge Revcothene Wire 


7500 
1000 megohms/ 1000’ 


Spark Test Voltage 
Insulation Resistance 


Operating Temperatures 

40° C. to 135° C. 

~—65° C. to 150° C. 

Does not support combustion 

1000 volts 

0.00 

Generally unaffected 

32,000 PSI 

Passes 36’-400 grit aluminum ; 
oxide with 0.3 pound weight © 


Flexing Application 
Non-Flexing Application 
Flammability 
Operating Voltage 
Water Absorption 
Effect of Acids & Alkalis 
Cold Flow (Compressive Strength 
Abrasion Resistance (MIL-T-5438) 


PVRPRO 


nochlorotrifluoroethylene 


CORPORATION OF AMERICA 


For additional information on all items on this poge, use p« 
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WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 


s? cord or 


last page 


NEW PRODUCT: 

range of forms—offering a variet) 
of torque values from fractional in.- 
b to 62.5 in.-lb at maximum stroke 
on continuous duty Stock 
45-deg ro- 


models. 
models give 20, 30 and 
tation 


WIRE-WOUND RESISTORS 
of the wire-lead type 


SHALLITE, 
1, N 


lead precision wire-wound resisto) 


IN¢ 10 Mill St., Pate 


son J., has developed a wire 
based on transparent encapsulation 
The visibility resulting 
from the transparent encapsulation 


feature, 


in 
caused 
The 
include outstanding 
improvements, such as the electri: 
welding of 


assists materially precluding 
either by 


new re 


service failures 


bubbles or strains. 
sistors other 
wire to the phospho. 
bronze leads—all being completely 
visible through the transparent en 
capsulation and exceptional 

These wire-lead 
will the 
ments of Government Specification 


MIL-R-93A. 


now 


com 
pactness. typ 


resistors exceed require 
A single-page bulletin 


available contains a dimen 


sional diagram, chief features and 


a table of specifications 


STROBO-SYNC 


for vibration analysis 


5225 Nort 


Mod: 


WINKLER LABORATORIES, 
20th St.. Phoenix, Arizona 
1955 ELECTRONICS 


November 
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Constantin K.0.’s your production problems 


with another modern, complete plant. 


Route 46, 
Lodi. New Jersey 


Now Plant No. 2 


187 Sargeant Avenue Clifton, New Jersey 


In order to meet the increased demands of the 
Electronic Industry, L. L. Constantin continues 
its expansion program by the opening of an- 
other, modern plant at 187 Sargeant Avenue, 
Clifton, New Jersey. Equipped with complete 
facilities for VOLUME propuCcTION, the Clifton 
Plant will manufacture the full line of Constan- 
tin’s high-quality, glass-to-metal vacuum seals, 


7 - hy nitantn A Hv. 


MANUFACTURING ENGINEERS 
TRANSISTOR MOUNTS * SINGLE TERMINALS * COMPRESSION HEADERS * END SEALS * CRYSTAL BASES * AN CONNECTORS « MINIATURIZATION 
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f NEW PRODUCTS continued 
201A Strobo-Sync automatically 


synchronizes commercial and ex- 


isting stroboscopic light sources 
with electrically driven h-f shake 
machines so that objects may be 


observed in apparent slow motion. 


The visual frequency is adjustable 

150 KC T0 1000 MC = from zero to over 2 cps and once 
adjusted remains constant over the 

entire range of shake frequencies 


j from 20 to 2,000 cps. No adjust- 
ment of amplitude is required over 
ey a 40-db range. No other adjust- 


ments exist or are required. It elim- 


S . inates the need for an operator nor- 
Quickly © Accurately ° Reliably mally required to constantly adjust 
the stroboscopic light frequency. A 


single-page bulletin giving specifi- 
cations and price is available 


Noise and Field intensity Meter 
Model NF-105 
(Commercial Equivalent of AN/URM-7) 


| TA/WF-105: © 
150 KC-20MC Empire Devices Noise and Field Intensity Meter Model 


NF-105 permits measurements of RF interference and 
field intensity over the entire frequency range from 150 
kilocycles to 1000 megacycles. It is merely necessary to 


select one of four individual plug-in tuning units, depend HAY BRIDGE 


ing on the frequency range desired. Tuning units are | for reading inductance and Q 


readily interchangeable...can be used with all Empire 
Devices Noise and Field Intensity Meters Model NF-105 FURZEHILL LABORATORIES LTD., 57 


now in the field Clarendon Road, Watford, Herts., 


Each of the four separate tuning units employs at least England. Type B.800 incremental 
one RF amplifier stage with tuned input. Calibration for inductance bridge gives direct read 
noise Measurements is easily accomplished by means of ing of inductance and Q of iron 
the built-in impulse noise calibrator. With this instrument 
costly repetition of components common to all frequency 
ranges is eliminated because only the tuners need be c E 
changed. The same components. .. indicating circuits, cal dependent on the value of a-c exita 
brators, RF attenuators, detectors and audio amplifier tion and accurate metering facili- 
and power supplies... are used at all times ties are included to measure the 


cored inductors with or without d-c 
flowing. Both these parameters are 


Noise and Field Intensity Meter Model NF-105 is accu a-c voltage across the choke under 
rate and versatile, tt may be used for measuring field in test. A particular feature of the 
tensity, RF interference, or as an ultra-sensitive VTVM bridge is that it is designed fo 
A complete line of accessories is available : . ; . Or 
operation of a range from 25 to 
{dditional information and literature upon request 3,000 cps. This has been done to 
cope with the increasing demand 

NEW YORK—Dighy 9-1240 + SYRACUSE—SYracuse 2-6253 * PHILADEL-| ; 
PHIA—SHerwood 7-9080 + BOSTON—WaAltham 5-1955 * WASHINGTON,, for measurements at frequencies 
D. C.--DEcatur 2-8000 + ATLANTA—-EXchange 7801 * DETROIT—BRoad-| ther th: 5) ‘h as the check 

wey 3-2900 * CLEVELAND—EVergreen 2-4114 * DAYTON—FUlton 8794 «| 9 OlNer than oV Cps, Such as the chec 
CHICAGO—COlumbus 1-1566 * DENVER—MAin 3-0343 * FORT WORTH : ps aes Ps alas: ie 
WEbster B81 + ALBUQUERQUE —ALbuquerque 5.9632 + LOS ANGELES- ing of inductors for polyphase re« 
public 2-8103 * PALO ALTO—DAvenport 3-4455 * CANADA: MONT-| tifiers. radar svstems and aircraft 
REAL-—UNiversity 65149 * TORONTO Walnut 41226 * HAlifex 46487, CLUCrS, I dar syste — i uircral 
EXPORT: NEW YORK—MUrray Hill 2-3760 | equipment. Balance is indicated or 


| a logarithmic meter having 5 ranges 

Em PIRE DEVICES of sensitivity, fed from the bridge 
PRODUCTS CORPORATION output through a selective amplifier 

38-15 BELL BOULEVARD * BAYSIDE 61 + NEW YORK. Wiiich eliminates waveform errors. 


sentdiiietdnten al This results in a sharp null so that 


FIELD INTENSITY METERS « DISTORTION ANALYZERS © IMPULSE GENERATORS - COAXIAL ATTENUATORS - CRYSTAL mixers precise and repeatable readings are 
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Another example of EDO’s Ever-Increasing Role in the 


Field of MARINE ELECTRONICS 


WitH THE NEW 


EDO Dinctt-Reoding LORAN 


Now, Edo, a recognized leader in marine electronic develop- 
ment, announces a new Loran at a practical price. Built to the 
highest electronic standards, the Edo Loran gives quick, di- 
rectly-read time difference readings for accurate plots in a mat- 
ter of seconds. No calculations, no computations, no tables, no 
special training needed to operate. 

Edo has achieved a practical low price for its new Loran with 
no compromise in quality by applying the most advanced elec- 
tronics circuitry. For instance there are less than half the num- 
ber of tubes in the Edo Loran (only 2. ) than in any other 
currently available equipment. This at no sacrifice in accuracy 
and with the advantage of lower power requirements, easier 


maintenance, and greater dependability. 


Features of the 


Model 262 Loran 


Only 28 tubes including cathode-ray 
tube and rectifiers. 

Single, compact, light-weight, self- 
contained unit. 

Low power consumption, 200 watts, 
117 volts @ 60 cycles. 

The unit can be mounted on a table, 
suspended from overhead or bulk- 
head. 

Large direct reading dials especially 
illuminated for night use. Recessed 
CRT requires no hood. 

Delay is not stored and cannot drift. 


SEND FOR THE NEW BROCHURE ON \- ~ $6.1 w monanizpone 
THE-EDO MODEL 262 LORAN. 


yd 


GJ CORPORATION College Point, b.t.,N.Y. “0% 
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for Teflon” on wire 


From advanced know-how and industrial chemistry . . . came 
“Teflon.” Through unique applications of “Teflon” on 


wire and cable .. . Hitemp Wires, Inc. has opened new 
horizons for the electronic and electrical industries. 


With “Teflon” insulated wire, tubing, multi-conductor 
cables, lacing cord, tape and sewing thread, miniaturized 
electronic and electrical components are now possible .. . 
with the amazing working temperature range of —70°C. to + 260°C. 


“Teflon” insulated products offer this unexcelled combination 
of properties: low loss factor, low dielectric constant, 
high volume resistivity, nonflammable, low coefficient 
of friction, unaffected by moisture, tough... yet 
flexible, and completely inert to all known commercial solvents. 


For better products . . . for lower production costs, call the 
leading specialist in high temperature insulations . . . your 
nearest Hitemp Wire, Inc. sales engineer. 


HITEMP WIRES,INC. 


26 WINDSOR AVE., MINEOLA, NEW YORK 


(ONAL REPRESENTATI — 
nee roe ope rene ot ane aint me Cun Swale.  sIWTVERT O OmIe whte. # £~ ~aert 
es et 1 tse ty a AN Be ow 
wf eye 00n Waceaers Yee ae. ws ion . Aorgnne heoee He bee gto 
meine ee bageien nh € wie rss Elan” Belmore me angele naet One 
owe eam, mes. 
“* me mee Myon wen Jour unc ener wonton women vee ot 05.0 5 Tem ath hones to 
Soentse Ave He eat te | Ene be. commer’ af breserd Coys ites face M4 
Die eet . renege, meng pees © thereto, # ¢ Pree. 2. Pe 


saceteamedlael tor POLTTETRANUORONTHYiENS : 


or additional information on all items on this page, use post cord on | 


NEW PRODUCTS 


easily obtained. Leaflet B.1 give 
circuit description and _ specifica 
tions. 


POWER CONNECTORS 
meet new military specs 
AUTOMATIC AND PRECISION MFG 
Co., 252 Hawthorne Ave., 
N. Y., has 


armored 


Yonkers, 
announced miniature 
connectors’ that meet 
recently 
amended military specification MIL 
C-3767. rated for 125 


v 15 amperes up to 250 v 10 


the requirements of the 
Plugs are 


amperes, and will accommodate 
cables from 0.125 in. to 0.450 in 
in diameter. Insert material is 
glass-filled melamine (under MIL- 
P-14). It withstands high impact 
and retains dielectric properties 
even after long exposure to mois 
ture while under polarized voltages. 
Grounding blade on one type (the 
UP121M) is 


the connector se 


making 
rviceable wher 


removable, 
grounding receptacles have not been 
provided 


SENSITIVE RELAY 
of the miniature type 


MAGNADYNE Co., 84 S. Water St., 
Port Chester, N. Y. Model No, 10 
miniature sensitive relay is suited 
for both commercial and milita 
applications where either single o1 
double-pole miniature sensitive re- 
lays meeting high standard shock, 
temperature, minimum space, and 
vibration requirements are needed 
It has a 10-g standard vibration 
immunity and a 100-g nonoperat 
ing shock resistance 
hermetically sealed and conform t 


MIL-R-5757 


Units are 
specifications. Con 


st page November, 1955 — ELECTRONICS 





V c R SATI LE DC TO 30 MC OSCILLOSCOPES 


Type 541 Oscilloscope, in combination with the Type 53/54K Plug-In 
» Unit, has a dc-to-30 me vertical passband, risetime of 12 millimicro 
0 5 Cl L LO 5 co 2 E seconds, and sensitivity to 0.05 v/cm; 600,000,000 to | sweep range 
© is continuously variable from 0.02 psec/cm to 12 sec/cm, with 24 
calibrated steps from O.lusec/cm to 5 sec/div and accurate 5x mag 
nifier, 10-kv accelerating potential on Tektronix precision C-R tube 
Type 541— $1145 plus price of desired plug-in units. 
Type 545 Oscilloscope has same specifications plus accurate 
delayed-sweep circuitry. Sweep delay is continuously variable from 


Most of the oscilloscope applications you are 1 psec to 0,1 sec; 12 calibrated ranges are accurate within 2% 


° . . Incremental accuracy is within 0.2% of full scale. Delayed sweep 
likely to encounter can now be handled by a single instru- 
¢ ¢ can be triggered by observed signal for jitter-free display. 


ment. Tektronix Oscilloscopes of the Type 540 and 1 ype Type 545 $1450 plus price of desired plug-in units. 
530 Series have the wide sweep range, triggering flex- 
ibility, bright display, and accurate calibration essential 


to broad application cov erage. With one of the wide-band DC TO 10 MC pc TO 5 MC 
vertical preamplifiers plugged in, the versatility of these OSCILLOSCOPES OSCILLOSCOPE 


oscilloscopes leaves few applications out of range. 


Usetuiness of these oscilloscopes is further increased Type 531 Oscilloscope has de-to Type 532 Oscilloscope has de-to 
age pe ; : 10 band, 0.C se ° 

by the availability of extra plug-in units for several spe- me passband, 0.035-ysec rise- 5 me passband, 0.07-usec ris 
/ time with wide-band plug-in 


cialized applications at small additional cost. Conversion units. Sweeps and accelerating 
. ° ° . to 12 sec/cm continuously vari 
is a simple mechanical operation that takes only a few potential same as Type 541 - 


be ° ‘ ° ee Type 531—$995 plus price of o'% with 
seconds, For instance, if the next job requires sensitivity desead shewie ents from 1 usec/em to 5 sec/em and 


time. Sweep range is 0.2 wsec/ cm 


calibrated steps 


to a fraction of a millivolt, just remove the plug-in unit Type 535 Oscilloscope hos curate Sx magnifier. 4-kv ac 


celerating potential on Tektronix 


previously in use and insert the Type 53/54E unit. You same specifications as Type 531 
; plus delayed sweeps as described precision C-R tube 


for Type 545 

° . T — | ice of 

handling heavy, bulky equipment, Type 535 — $1300 plus price _ ~ = plus price o 
é ¢ ae~tre p vg m omnis 


of desired plug-in units 


change from one set of requirements to another without 


For complete specifications on these or other Tektronix 
oscilloscopes, please call or write your Tektronix Field 
Engineer or Representative, or write us at address below. 


PLUG-IN PREAMPLIFIERS 


Type 540-Series and Type 530-Series Oscilloscopes 


53A Wide-Band DC unit re $ 85 
» 538 Wide-Band High-Gain Unit ° 125 
53C Dual-Trace DC Unit 275 


» 53/54D Differential High-Gain DC Unit 145 
a 1 pe 53/54E Low-level Differential AC Unit 165 
53G Differential Wide-Band DC Unit 175 


- BOX 831, PORTLAND 7, OREGON 53/54K Fast-Rise DC Unit 125 
Saka 2-2611 ° Cable: TEKTRONIX All prices fob. Portland (Beaverton), Oregon 
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AUTOMATIC ELECTRONIC 


DECADE SCALER and TIMER 


for optimum speed 
and accuracy 


The simplicity and accuracy of Dekatron counting and timing circuits 
make the Ekco Model N-530A Automatic Scaler the most outstand- 
ing and most versatile instrument of its kind. This scaler will time 
a pre-determined count, count for a pre-determined time, or can 
be manually operated. 


FEATURES: 


@ Preset /elapsed time interval —100-100,000 seconds in 10ths 
@ Preset/elapsed count interval —100-1,000,000 counts 

@ Maximum counting rate—60,000 counts /second 

@ Maximum stopping time —2 milliseconds 

@ Six electronic decades 

@ Dekatron direct-reading counting and timing tubes 


@ Pulse height discriminator permits use with G-M, scintillation, 
flow or proportional counters —variable 5-50 volt acceptance level 


SPECIFICATIONS: 


@ input sensitivity—negative 0.1 volt and positive 5 volts 
@ Input resolution time —5 microseconds, low coincidence loss 
@ Power Requirements —110-250v, 50/60 cycles, 130 watts 


@ Dual-range Power Supply —250-1000 and 500-2000 volts 
Stability — + 0.5% for variations up to + 10% 
Ripple—less than 5 mv. rms peak 


Write TODAY to our American representative for tech- 
nical data on the complete line of EKCO equipment. 


ELECTRONICS, LTD. Southend ON- edi Essex, biibend 


U. S. Sales and Service 
AMERICAN TRADAIR CORP. + Long Island City 6, New York 


NEW PRODUCTS (continued 


tacts are silver, rated 2 amperes 
28 v d-c and 115 v a-c, Life ex- 
pectancy at rated resistive loads 
is 100,000 operations. Operating 
power is 40 mw for dpdt and 20 
mw for spdt The model No. 10 
contains a high-efficiency double 
coil magnetic circuit with a resist- 
ance up to 12,000 ohms, with a 
maximum dissipation of 1 w. Size 
is approximately 1 in. by 1 in 
square by 2 in. in overall length. 


PUSH-IN TERMINALS 
mount by a press fit 


CAMBRIDGE THERMIONIC CoRP., 445 
Concord Ave., Cambridge 38, Mass., 
announces a new series of push-in 
insulated terminals, designated as 
X-2182, that mount by a press fit, 
using Teflon both as a holding ma- 
terial and as an insulator. The 
new terminals permit a _ press-fit 
into mounting panels of +) 
4 in. in thickness, with secure 
seating that keeps terminals shake 
proof and firmly attached. These 
terminals feature high terminal 


in. to 


pull strength in any direction. 
Complete specifications, informa- 
tion and prices are available from 
the manufacturer. 


WIDE-BAND AMPLIFIER 
is feedback stabilized 


ELECTRICAL AND PHYSICAL INSTRU- 
MENT Corp., 42-19 27th St,, Long 


For additional information on all items on this page, use post card on last poge November, 1955 — ELECTRONICS 





apne 
wij VALUABLE TIME! 


\ 


MODULIZED 
STANDARD CIRCUITS 


Why fuss and fume over basic circuit details? That’s the technician's, 
not the engineer’s job, when dealing with standard circuitry. There’s more important, 
more profitable, more rewarding work to do in creative design. 


Which accounts for Aerovox Modulized Standard Circuits. Block diagrams are reduced to functional 

units that plug or otherwise connect into your designs and assemblies. Modules are complete, wired, 
tested sub-assemblies to save you untold time, effort, expense. They provide that firm foundation 

on which you can build up your creative talents. And especially vital in facing today’s engineering shortage. 


Seven standard circuits are now available in handy module form. Others to follow for both 
standard and special circuit requirements. These modules are but part of the Aerovox 
Automation Program. New type capacitors, resistors, sockets and other components, in 
conjunction with advanced printed wiring and ingenious automatic assembly techniques, 
are available to those interested in radio-electronic Automation 


WRITE FOR BROCHURE! Engineering details available 
to anyone writing on business stationery. Let our module 
specialists show you how to apply these basic circuit assem- 
blies in gaining released time for your creative efforts. 


(~ ©) 
cul) 7 
le: aa AEROVOX CORPORATION 
oD nN ARLINGTON, VIRGINIA 
ist 

D In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

. Sr ee ee ee 89 Broad St., New York, N.Y. « Cable: Auriema, N. Y 
f ug AEROVOX CORPORATION, NEW BEDFORD, MASS. * HI-Q DIVISION, OLEAN, N. Y. © ACME ELECTRONICS, INC., 
: MONROVIA, CALIF « CINEMA ENGINEERING CO., BURBANK, CALIF. « HENRY L. CROWLEY & CO., WEST ORANGE, N. J 
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you have this convincing proof of 
the many benefits of “PHOTOCIRCUITS” ... 


ada a 
APPLICATIONS 


TAIT 


These are YOUR BENEFITS: 


e SHORTER ASSEMBLY LINES e IMPROVED RELIABILITY 


e REDUCED ASSEMBLY TIME eo MINIATURIZATION 


e CIRCUIT REPRODUCIBILITY e LOWER INSPECTION COSTS 


e PRODUCT IMPROVEMENT 


WE ARE NOW BUILDING A NEW PLANT TO 
MORE THAN DOUBLE OUR PRESENT FACILITIES! 


NATALIA 


AP TELEPHONE: GLEN COVE 4-4000 « FLUSHING 3-5050 








NEW PRODUCTS (continued 


Island City 1, N. Y. Model 720 is a 
feedback stabilized wide-band am- 
plifier designed for use in amplify- 
ing to a high output level the fast 
pulses encountered in nuclear re- 
search, tv, transient studies and 
other applications where a wide 
bandwidth and a faithful pulse 
reproduction are required. The 
bandwidth is from below 2,000 cy- 
cles to 10 me. Gain is continuously ‘ 
variable by coarse and fine at- 
tenuators from 60 db to 20 db. The 

output stages deliver up to 50 v 

pulses into a 1,500 ohm load or 10 v 

into a 200 ohm load. An input 

polarity switch allows either pos- 

itive or negative input pulses to 

appear as positive output pulses, A 

switch selects either high or low 

input impedance. 





TUBE ANALYZER 
tests thyratrons, phanotrons 


ALECTRIC MFG. Co., 7842 39th Ave 

Kenosha, Wisc. Model No. JB-16A 
tube analyzer tests tubes under ac 
tual circuit operating potentials 
The thyratron actually functions 
in an operating circuit with m¢ 

ters indicating operating points, 
permitting quick comparison with 
tube manufacturers’ specification 
and curves, and automatic indica 
tion of critical grid volts. All 
common industrial tubes are ac 
commodated, from 1 ampere up 
wards. Average arc-drop voltmete: 
provides direct indication. Input 
of the analyzer is 105 to 130 v a-c, 
1 phase, 60 cycle. A bulletin on the 
unit is available. 


TRANSISTOR 


features low cost 


GENERAL ELECTRIC Co., Syracusi 
N. Y., has placed on the market a 
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N | IN GOUNTING THE COUNTLESS... 


| 


TYPE 6363 
TYPE 6467 
Count on DuMont multiplier phototubes — whether ee 


, TYPE 6365 
youre counting stars, scintillations or holes in pune hed cards 


7, 
TYPE K1328 & : 
TYPE 6364 £ 


Du Mont multiplier phototubes have become a standard for comparison. 
Their superior long-term stability, their high cathode 


sensitivity, their excellent signal to noise ratio and their very 
high amplification are 


all well known by critical users of multiplier phototubes 
From 34” size used in oil-well exploration and medical research to the 

16” giants used for large area counting in astronomy and critical 

radiation studies, Du Mont multiplier phototubes 

share the same fine characteristics 


If you aren’t familiar with Du Mont 
multiplier phototubes and want the complete 
ou ONT story, just write on your company letterhead to: 


Technical Sales Dept. ALLEN B. DU MONT LABORATORIES, Inc. 760 Bloomfield Avenue, Clifton, N. J 





NEW PRODUCTS (continued 


new stable, inexpensive transistor. 

The 2N107 is a pnp audio transis- 

tor produced by the company’s 

M | Ss S | | EE fused junction process. It has an 
all-metal case and is hermetically 

sealed for the maximum in reli- 

ability. Hermetic sealing is accom- 

plished by the use of glass-to-metal 

S Y S 7 E M S seals and resistance-welded seams. 
The 2N107 in a typical common 
emitter circuit has a power gain 
of 38 db. Maximum frequency 
cutoff is 2.5 me with the design 
center at 1.0 me. Alpha design 
center is 0.95. Maximum collector 


PHYSICISTS AND ENGINEERS 


® voltage is —12 v and the maximum 
junction temperature is specified 
at 60 C. The transistor is capab'e 

Research and development in the technology of of dissipating 50 mw in 25 C free 

guided missiles is not confined to any one field of air. 

physics. Broad interests and exceptional abilities 

are required by the participants. Typical areas at 

Lockheed Missile Systems Division include; 


* Applied mathematics such as the numerical 
solution of physical problems on complex 
computers 


Analytical systems analysis of guidance 
and control problems 


Ballistics and the integration of ballistic 
type missiles with vertical guidance 

RF propagation, microwave and antenna 
research and development 

Integration of ground and flight test data 
to evaluate dynamic performance 


Stress and structures 


TIME DELAY RELAY 
is highly reliable 


Instrumentation and telemetering 


Advanced electronics and radar systems BV 


NAYBOR LABORATORIES, 30 
Manorhaven Blvd., Port Washing 
ton, N. Y. Type TD6H time delay 
relay uses an air dashpot for the 


Continuing developments are creating new positions 
for those capable of significant contributions to 


the technology of guided missiles. ! 
‘ delay function which affords good 


stability under various environ- 

* mental conditions. Resistance to 
high shock and to vibration at all 

/, UY, / frequencies is inherent in the de- 

ARE ' : 

ot! sign, Contacts provide direct con- 

trol of equipment in most cases, 

MISSILE research and engineering staff thus eliminating the need for an 
auxiliary relay, The snap-action 

switch is operated by an efficient 

SYSTEMS LOCKHEED AIRCRAFT CORPORATION magnetic actuator. Relay operation 
is d-c at standard nominal voltage 

DIVISION | VAN NUYS + CALIFORNIA Coil resistance values to 12,000 
ohms can be supplied and relays for 

a-c operation are obtainable on 

pecial order. Contact arrangement 

is single or dpdt and contacts are 

rated at 5 amperes for 115 v a-c or 

26.5 v d-c. Temperature range is 
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... What we mean is a promotion package 


i) 


ELECTRONICS - 


REGULAR 
ISSUES OF 


12 


Whatever other dilemma the advertising 
budget planner may be in, he is in agreement 
on one salient point: advertising, to develop 
maximum effectiveness, must be continuous. 
Nothing, absolutely nothing, pays off on the 
long run more than getting potential buyers 
familiar with your product and trade name by 
way of consistent, all-the-year-’round advertis- 
ing. Once ascertaining what your market is, the 
logical approach is to keep your product in view 
of this market through continuous, consistent 
advertising. 

For instance, the value of continuity in ad- 
vertising was demonstrated by a series of 
surveys conducted by McGraw-Hill’s Research 
Department. It was found through the results 
of these surveys that continuity in advertising 
increased the recognition of an electronic firm’s 
products 26% in nineteen months. 

For the budget planner with an electronic 
account, there is a ready-made promotion 


BUDGET NOW FOR 13 


A McGraw-Hill Publication 


November, 1955 


ELECTRONICS plus the BUYERS’ GUIDE 


package for the consistent, continuous year 
‘round advertising program. That program is 
12 regular issues of ELECTRONICS plus the 
| issue of the ELECTRONICS BUYERS’ 
GUIDE .. . 13 insertions for 1956! Here you 
will reach more than 40,000 subscribers who 
pay to get ELECTRONICS — owners, partners, 
corporate officers, managers, department heads, 
chief engineers and especially: electronic, elec- 
trical, design and research engineers; in brief, 
the people of the industry who are responsible 
for buying the products you promote in the 
sales pages of ELECTRONICS and the buying 
reference pages of the “Guide.” With a con- 
sistent, continuous advertising program in 13 
issues of ELECTRONICS (12 regular issues 
plus the “Guide”) manufacturers have dis- 
covered that they get the greatest return from 
their advertising dollar investment because 
ELECTRONICS reaches the men who influ- 
ence purchasing. 


INSERTIONS IN ‘56! 


330 West 42nd Street, New York 36 





Eatend your future in 


CIRCUIT 
DESIGN 


At Hughes we have undertaken devel 
opment of a system in which advanced 
radars using array antennas and newer 
trave ling wave tube de ve lopm« nts are 
combined with digital data handling 
ind processing equipment to solve the 
compl x probl ms of aircraft detection 
and assignment 

We arc already in an ¢ nviable pe $1- 
tion im the intercept and destruction 
phase of defense through the Hughes 
airborne radar fire control systems and 
the Hughes Falcon guided missile 
Achievement of these objectives in 
the very limited spac ce and stringent 
environmental conditions of the mod- 
ern defense system provides an un- 
usual challenge to the creative circuit 
design engineer. 

If you are interested in joining us 
you should have experience in one or 
more of the following circuit areas: 

lransistor—Video—Microwave 
Pulse—ir and re—Switching—-Clamp 
ing—Phase Shift—Power Supply 
Modulator—Electromechanical. 


Scientific Staff Relations 


HUGHES 


REGEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


NEW PRODUCTS (continued 


65 C f , With altitude 
70,000 ft. 


CONVERTER 

28 v d-c to 400 cycle a-c 
GEORATOR CORP., Manassas, Va., 
has developed the unit illustrated 
to meet the need for a converter 
to supply 400 cycles where only 28 
v d-c is available. It consists of a 
continuous duty, 28 v d-c motor, 
direct coupled to a Nobrush gen- 
erator. The generator rotor is 
mounted directly on the motor 
shaft and the generator stator and 
its housing bolted directly to the 
motor housing. This eliminates 
couplings and results in an overall 
size little greater than that of the 
motor alone. The converter pi 
tured delivers 1.5 kva single phase 
400 cycles, 115 v. Other outputs are 
available. Two or three phase can 
also be supplied on the output. No 
brushes, slip rings or commutators 
are used in the generator. Thus 
there is no r-f interference origi 
nating there, and virtually no 
maintenance required for the gen 
erator portion. 


) (D) rp, 


SCINTILLATION 
COUNTER 

for geophysical exploration 
MT. SoprRis INSTRUMENT CorpP., 
1320 Pear! St., Boulder, Colo., has 
announced the model SC188DA air- 
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Puts your business 
on a cash basis 


If you are an electronics manufacturer 
or a wholesaler with annual or potential 
sales of $1,000,000 or more you can 
profitably use our kind of banking 
service to provide increased working 
capital without increased indebtedness 
or dilution of profits. 

Why not investigate this modern 
approach to your money problems and 
learn how you can put your business 
on an all-cash basis, with wider 
opportunities for sales and profits. 

More than four hundred companies 
in various industries are now profitably 


using our banking services. 


Textile Banking Co., Inc. 


Providing operational financing for manufacturers and distributors 


of furniture apparel, electront s, plastic s and textiles. 


55 Madison Avenue, New York 10, N. Y. 
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compact 
rugged 
enclosed 
dependable 


HAYDON’ 


APPLIANCE TIMER 


A new Haydon Interval Timer with the rugged construction needed 


for long appliance life . . . at an attractive price. Highest quality 
throughout. New cantilever contact principle gives crisp break and 
fast, sliding contact make. Number or type of terminals can be speci- 

fied. Roller-cam follower minimizes wear and contributes to smooth, 


easy-turning settings in either direction. Unusual compactness and 


all-position operation allows freedom in choice of timer location. 


If the HAYDON Field Engineer in your area has not shown you 
this new Series 8028 Interval Timer — write for information. 


*Trademark Reg. U.S. Patent Office 


eR aT y | 


TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORPORATION 


HEADQUARTERS FOR 


TIMING HAYDON Manufacturing Company, Inc. 


2435 ELM STREET, TORRINGTON, CONN. 
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NEW PRODUCTS 


continued 


borne-carborne scintillation coun- 
ter. Some of the features are: dual 
level discrimination against high 
and low energy radiation for lim- 
ited spectral selection; range ex- 
panding at no sacrifice in sensitiv- 
ity with a zero’ displacement 
control; synchronous logging of 
absolute altitude and counting rate 
with a dual recorder; and advanced 
circuitry for high pulse resolution, 
linearity and accuracy. The system 
is completely shock mounted. and 
vacuum tubes 
throughout. A 4-page folder con- 


uses ruggedized 


tains illustrations and _ specifica- 
tions 


POWER SUPPLIES 
with 0.5 percent regulation 


NJE Corp., 345 Carnegie Ave., 
Kenilworth, N. J. A new group 
of high-current regulated supplies 
exhibit the characteristic of zero 
recovery time from a line or load 
transient. Designed around a fast- 
response thyratron rectifier, a stiff 
filter, and a large output storage 
capacitance, these units have been 
successfully used in computers, 
telemetering systems and aircraft- 
control applications in which the 
power supply must simulate an 
ideal battery. Instead of the 200 
to 500-millisecond time-lag between 
a step change in line or load and 
the correction for it, in the zero- 
lag system the voltage never leaves 
Standard 
regulation is 0.5 percent against 


the regulated region. 
static line changes of 20 percent, 
static load changes of 100 percent, 
dynamic line changes of 10 percent, 
and dynamic load changes of 25 
percent. Standard ripple is less 
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trying to pick the correct resistors for 
your circuits from ‘‘stock’’ items or catalog 
pages? Specify GLOBAR® Resistors and 
be sure of getting exactly what you want. 
Over ninety percent of the GLOBAR 
Resistors made are ‘‘custom-engineered’ 
in the correct sizes, shapes, resistance values 
and characteristics—to solve specific circuit 


problems. Try us and see! 


/t costs no more to use 


} 


GLOBAR 


Ceramic Resistors 


GLOBAR Division, The Carborundum Company, N 
f 
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SERVO 


MOTOR-GENERATORS 


FOR EVERY 
PURPOSE 


Keartott Servo Motor-Generators are characterized by low ro 
ume constants and high stall torque. Motor-Generator « 
vide % to 3.1 volts per 1000 R.P.M. with an extremely 


3600 R.P.M. 


speed range of 0 


and useful oury 


or inertia, }OW 
ymbinations pro 
linear Output over a 


up to 10,000 R.P.M 


CHARACTERISTICS 


TYPE 


DAMPING 


SIZE 35 OZ. IN 
SIZE 30 OZ. IN 
SIZE 63 OZ. IN 
SIZE 1.5 OZ. IN 
SIZE 2.4 OZ7.IN 
SIZE 3.0 OZ 


SIZE 45 02 
SIZE 15 
SIZE 16 
SIZE 18 


*INTEGRATOR 
SIZE 15 
SIZE 15 
SIZE 18 
SIZE 18 
SIZE 16 


15 O2 
2.4 OL 
3.0 OL 


70 OL 
1.25 OZ 
1.35 O02 
24 O21 
30 OZ 


MOTOR 


OUTPUT 

5% 
5% 
5% 
5% 
5% 
5% 
5% 
2% 
2% 
2% 
1% 
1% 
1% 
05% 


GENERATOR 


6000 2i/) 
8500 23/1 
5900 25/1 
5000 25/1 
5000 25/1 
9600 23/1 


10,500 
4700 
4700 
6400 


170/1 
350/1 
350/) 
350/1 


6300 
4500 
7200 
5200 
8000 


400/1 
400/1 
400/1 
333/) 
333/) 


“Integrator Tachometers ore temperature stabilized 


Send tor Bulletin 
Servo Motor-Generators of in 


describing 


terest to you 


Many opportunities in the field 
of Precision components are 
Write tor 


open details today 


earfott 


A SURGIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


7 


| KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


vail Office: 188 W. Randolph Street, Chicago, ill. 


South Central Office; 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


For additional information on all items or 


this page, use post card on lost page 


NEW PRODUCTS (continued) 


than 0.1 percent. Thirty stock 


models are described in catalog Z-5. 


PULSE TRANSFORMER 
features high power rating 


FISHER ENGINEERING, INC., Hunt- 
ington, Ind. The D211C4B pulse 
transformer 15,000 vy. 
The transformer is designed to op- 
widths of 
and features a rise time of less than 
Duty cycle is 4 milliseconds, 
continuous. Total maximum varia- 
tion of output pulse from nominal 
peak value is less than 5 percent. 
Weighing 45 lb, the unit measures 
8 by 64 by 9 in., including four stud 
mounts on but not four 
3-in. feedthrough insulators on the 
primary and secondary The 
transformer is hermetically sealed 
and oil filled, and has the bellows- 
type expansion drum, 


will handle 


erate with pulse 


20 psec 


] psec, 


the base, 


sides. 


PRESET 
has 0 to 
WESTPORT 

El Segundo, 
310 is a 
electronic 


COUNTER 

5,000 pps response 
ELECTRIC, 149 Lomita 
Calif. Model WE- 
lightweight 
counter 


small, preset 


featuring basic 
simplicity and long term depend- 
ability. An 


any number 


operator may set in 
from 1 to 9,999 by 
each of the four 


rotating decade 
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This completely new Pye 
equipment has been specific- 
ally designed for point-to- 
point communication and will 
fulfil equally well a ground- 
to-air role in air traffic control 
systems. 

Push button control brings 
any one of four preselected 
channels into immediate 
operation ; this facility is also 
available when the equipment 
is installed for remote un- 
attended operation. The 60 
watt Fixed Station Trans- 
mitter offers R/T, C/W, or 
M.C.W.operation with ‘break- 
in’ facilities on telegraphy. 

The equipment is suitable 
for unattended operation in 
the tropics. 


TA 


Telecommunications 


CAMBRIDGE 


Pye (New Zealand) Ltd Pye Canada Ltd Pye Pty Ltd Pye (ireland), Ltd 
Auckland C.l., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Ltd Pye Limited Pye Limited Pye Corporation of America 
Johannesburg Mexico City Tucuman 829 270 Park Avenue 
South Africa Buenos Aires New York 


PYE LIMITED CAMBRIDGE °° ENGLAND 


Telephone: Teversham 311 
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MORE WAYS TO NEW PRODUCTS eailiaeein 


SQu FEZE PEN N I ES selector switches to the appropriate 
number. The unit will count until 

this total has occurred; then, co- 

OUT OF incident with the last input pulse, 


it provides an output pulse. Either 
UPSET SPECIALS COSTS of two modes of operation is 


selected by means of a front panel 
Specially designed upset products are solv- selector switch. On CYCLE, the 
ing thousands of problems. Dozens of design WE-310 counts to the present 
pointers on them are yours for the asking. number, produces an output pulse, 
Send us your sketches, prints, finished pro- 


resets itself automatically, and re- 
ducts for suggestions. 


sumes counting. Thus, the instru- 
ment is ideal for grouping or batch- 
ing any items which can be counted. 
In the MANUAL position of the 
L om An integral washer ) selector, the instrument counts to 
adds very litte tothe the preset number and then opens 
cost of an indented or closes : if f lay contacts 
sett na onibene closes a pair of re ay contacts 
save the cost of a which hold until the unit is man- 
ually reset. Response is 0 to 5,000 
pps. Size is 6 by 6 by 11 in.; 
weight, 12 lb; price, $449. 


A squarely 4 
sheared-off point 
costs less than a 
rounded of any 


other shape, and is 
just as effective for 
most purposes 


An unthreaded 


area of less diameter & STABILIZED AMPLIFIER 
than the thread is wide-band type 


crests costs less 


than having both PHOTRON INSTRUMENT Co., 6516 
of the same 


diameter, ———-__—_—-9 Detroit Ave., Cleveland 2, Ohio. 
i Model D4 d-c amplifier has a gain 

of 50,000 with drift referred to 

input of less than 25 pv per hr. 


i Frequency response is d-c to 100 

The lead of a ry z i <— ° 

r estted thread makes wa ke for gain up to 1,000. Gain is 

little difference to continuously adjustable from 0.001 

the cost. But the to 50,000 by a 10-turn precision 
pitch, if too great | . . 

in ratio to the stock potentiometer and a 6-step decade 

diameter, can raise attenuator. Accuracy of gain set- 

the cont. tings is +1.5 percent. Input im- 

pedance is 1 megohm. Either pen 

or string galvanometer can be 

of this chart are available on driven directly from output. Ad- 


request for use in drafting and 


codes deeeaienee justable = frequency-compensation 
purchasing departments. 


for the Photron pen galvanometer 
is provided. 


pa NTURY OF MACHINE SCREWS AND SPECIAL FASTENERS 


e rue PROGRESSIVE oe 


FREED TRANSFORMER CoO.,_ INC., 
MANUFACTURING COMPANY 1715 Weirfield St., Brooklyn 27, 


N. Y. Model 2030 battery-operated 
write FoR | 50 NORWOOD ST., TORRINGTON, CONN. ee eee eee 
OUR CATALOO portable meygohmmeter measures 
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MONSANTO PHENOLIC SELECTED BY JOHN 


For components requiring low elec- 
trical loss characteristics at high fre- 
quencies, it will pay you to consider 


Resinox 10900 Natural. 
This has 


proved 


thermosetting material 


its outstanding dielectric 
strength in a wide variety of critical 
radio, television and electronic appli- 
cations. Its water absorption (percent- 
age by weight) is rated at 0.03. 


Fixed paper capacitors are cased 
in low-loss RESINOX’ 10900 


2 OE A 4 OR 


. FAST & CO. BECAUSE OF OUTSTANDING ELECTRICAL 


In addition to superior electrical 
loss properties, Resinox 10900 offers 
excellent moldability and fast cure, 
as well as low after-shrinkage. 


Perhaps Resinox 10900 is exactly 
what you need to solve an electrical 
parts problem. Write today for full 
information. Monsanto Chemical 
Company, Plastics Division, 


Dept. E-11, Springfield 2, Mass. 





PROPERTIES 


NEW PRODUCTS (continued) 


\ leakage resistance from 5 megohms 


os 
Even for the special to 10,000,000 megohms in 5 ranges 
‘out of this world”’ with an accuracy of + 3 percent. 


A regulated 500 v supply is incor- 


* o 
wiring problem eee porated in the instrument for sup- 
plying test potential. The instru- 


a down-to-earth ment is entirely self contained, 
solution a safe and rapid to use. Readings 


a a are obtained instantaneously on a 
Continental Wire large easy-to-read meter. Battery 
ai drain has been reduced to a mini- 

mum in order to insure long term 

reliable operation. A standard re- 

sistor is incorporated for fast 

checking of instrument accuracy 

Whether it’s a rocket to the moon or a radio for a and calibration. For further infor- 
mation on model 2030 and the 
complete Freed catalogs covering 
to serve your wiring needs exactly—with both transformers and laboratory test 


room—chances are you'll find Continental ready 


instruments, write directly to the 


speed and efficiency. aa 
a . 


With many quality insulations of Asbestos .. . 
Glass .. . Nylon .. . Varnished Cambric . 

Polyethylene .. . Polyvinyl ... Teflon... Zytel, 
among others, Continental also offers a wide 
range of wire sizes—in stock and on special 
order. For instance, Continental's ELECTRONIC 
HOOK-UP WIRE. This nylon-insulated, hook-up 
wire saves TIME... LABOR... and GUESS- 
WORK in assembly. Resistance to abrasion, 
acids, alkalis and petroleum solvents—and tem- 
peratures ranging from —50° C to +125° C 


TUBE SOCKET 
is 7-pin, steatite insulated 


—assures dependability plus versatility. Avail- 


able in AWG SIZES 18 to 32. * 

E. F. JOHNSON Co., Waseca, Minn. 
One source tu. , 2ur many wiring requirements A compact new vhf septar steatite 
—Continental. Write today for Continental's insulated tube socket requires 4 in. 
complete catalog of heat-resistant, moisture- less chassis mounting space than 
resistant wires, cables and cords. Serving 600- previously available types. The 


5000 volts. Sizes, 18 AWG—2,000,000 CM socket has an integral ventilated 
; F Pr : aluminum shield base which sub- 


Continental's industrial wire and cable special- mounts the tube for optimum input 
and output shielding. The socket 
will permit more compact equipment 
design in mobile, aircraft and other 
types of transmitting equipment. 


ists are available to serve you at any time. 


Contact: Continental Sales, Box 363, Dept. C 
Wallingford, Conn., Phone COlony 9-7718 
POTTING PLASTIC 
is Teflon based 


* 
ontinental ToPprper MFG, Co., INC., 43 Roselle 
St., Mineola, L. I., N. Y. Elec- 
CORPORATION troplast is a new development in 
WIRE the field of potting plastics. It is 
WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA a Teflon based general purpose 
encapsulating plastic, hardened 
through addition of an activated 
curing agent which permits the 
curing to proceed at room tem- 
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INSPECTION 


ELECTROMECHANICAL (TYPE EM) 


For large industrial loads and for applications requiring 
zero wave form distortion or high efficiency. 


MOTORS LIGHTING 


4 B B eg ; a AUTOMATIC VOLTAGE REGULATORS 
eS TA | = TYPE EM 


When you use heat, light, sound, power or electronic gear, 
you need to control voltage to closer limits than it is 
available commercially. 


In thousands of installations the STABILINE Auto- 
matic Voltage Regulator type EM has proved itself a 
rugged “‘work horse’”’ and an accurate means of maintain- 
ing root mean square voltage the rating for which all 
electrical equipment is designed. Its zero wave form dis- 
tortion makes it a “‘must’”’ for many types of electronic 
equipment. Its efficiency is comparable to fixed -ratio 
transformers. 


STABILINES type EM are available in 115, 230 and 
460 ratings for single and three phase duty in capacities 
up to 100 KVA with correction speeds from .075 to .32 
seconds per volt. Send for bulletin for full details. 


See Superior Electric's Mobile Display when it is i 


THE SUPERIOR ELECTRIC COMPANY 


211) Reynolds Avenue, Bristol, Conn. 
SUPERIOR Pl 1 f the STABILINE Bull 
ease send my copy of the § ANE Bulletin. 
ELECTRIC 


COMPANY Name 


SALES OFFICES: The Superior Bectric Compuny Position 

1434 . Serranc Avenwe 6716 Lewrel Orive, Bottimere 7, Mad 

Heltywood 27, Calif 250 Park Ave., foams 502, $03, $04 * . 

PO. bon 946, 2081 8 Ce New York 17, Mew York Company Name 

Redwood Ce 39 

453-A Eginton Ave, West, tm « Squere 
; Ratna Company Address 

a5is ontxe HY Om 20 

Cottas 6, Texas 


GaPRGEeRatEreD Zone State 
Bury! 2. HM Co Fred 1. Height Co 


946! james Covrem Hwy 1212 Bostloke 
Detrot 35, Mich Seotte 2, Wow 


ELECTRONICS — November, 1955 Want more information? Use post card on last page 





smaller socket for 
septar based tubes such 


as the 5894, 6524, 6252 


Considerably smaller than previously available types, 
this new 7-pin VHF septar socket permits compact design 
in mobile, aircraft, and other types of transmitting equip- 
ment. Bases on all three types are grade L4 steatite, 
glazed ontop and sides— underside DC200 impregnated. 


Available in three grades to meet all applications: 


Standard —122-105-1 
industrial— 122-105-100 
Military — 122-105-200 


Contacts on the standard grade are cadmium plated, 
with brass clips and steel springs. Contacts on industrial 
and military grades consist of phosphor bronze clips 
with beryllium copper springs. Contact plating on indus- 
trial type, .0005 silver; military, .001 silver. Aluminum 
shell finish is etched on standard; Iridite No. 14 on indus- 
trial and military types, 


Additional Features 

@ Molded recesses in base for each contact—prevents 
turning 

@ Contact cushion washers of fungus resistant glass base 
melamine 

@ Sockets molded with pin circle groove and recessed 
tube pin holes for easy tube insertion 

@ Aluminum shell submounts tube for optimum input and 
output shielding, %” hole provides adequate venti- 
lation, 

Special Types Available 
Wafer socket alone, without shield base. Sockets with 
special grid terminal for direct mounting of components, 


Write today for prices or further information. 


E. F. JOHNSON COMPANY 


2334 Second Avenue Southwest * Waseca, Minnesota 


NEW PRODUCTS (continued) 


perature with no health hazard. 
Electroplast is recommended for 
transformer encapsulation. Once 
activated the material may be 
vacuum cycled, applied as a brush 
or dip coat or poured into position. 
It cures at straight room tem- 
perature in 12 hr to form a Teflon 
finish impervious to extreme hu- 
midity temperature and chemical 
action. The cured material is 
characterized by a low-loss, high- 
dielectric surface. Electroplast is 
available in stock sizes of one and 
five gallon containers. Write for 
“Design of Potted Circuits.” 


AIRCRAFT INVERTER 
is a high-output unit 


LELAND ELECTRIC Co., division of 
American Machine & Foundry Co., 
1501 Webster St., Dayton 1, Ohio. 
A new 41-lb aircraft inverter, 
model SE-24-1, rated 2,250 v-a at 
35,000 ft (44 C) is being produced. 
As the inverter has electronically 
controlled carbon piles which regu- 
late power for shunt and exciter 
fields, both voltage and frequency 
modulation are a fraction of the 
allowable specification value result- 
ing in a reduction in the noise level 
of the servo system. The unit 
measures 182 in. long by 93 in. high 
by 74 in. wide. 


TWIN-TRIODE 
for tv cascode use 


GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y., has developed the 
6CH7 twin-triode for tv cascode r-f 
amplifier circuits. It is designed to 
give considerably more gain and a 
better noise factor on the higher 
vhf channels than previous cascode 
tubes. The increased gain is 
achieved by a new basing connec- 
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vacuum! 


Here's the kind of curve an ordinary 
vacuum pump plots on a vibra- 
graph. This might be called “‘nerve- 
shattering” performance. 


Vibration, that is. Yes, the complete line of 
Kinney Compound High Vacuum Pumps, now 
dynamically balanced, is functionally vibration- 
free .. . another big plus for Kinney 

ideal for Portable Jobs — Balanced per- 
formance is vitally important on light flowing 
vacuum jobs —and also on cabinet-enclosed 
installations. 

Easier Installation, Less Maintenance — 
No need for flexible tubing to isolate pump from 
piping. Less vibration also means longer life for 
connecting piping, fittings, valves, ete. 

Write us today for information of Kinney 
Balanced Compound Vacuum Pumps—and also 
about conversion kits for gaining vibration-free 
performance from Kinney Pumps now in use. 
Kinney Manufacturing Division, Boston 30, Mass. 
District offices in Boston, New York, Philadel- 
phia, Cleveland, Chicago, and Los Angeles are 


all competently staffed to discuss vacuum with 


you. Los Angeles office carries complete stock 


SHY £6 


and has full service facilities. 


Kinney dynamically balanced Pumps 
plot ao curve like this. If you need 
vacuum, bolanced performance is 


another reason why you need ; , 
Kinney. KENNEY asc. oivision Please send engineering 
THE NEW YORK AIR BRAKE COMPANY information on Kinney 


D lly Bal d 
3565 WASHINGTON STREET + BOSTON 30+ MASS dorset ia ass 


IMTERMATIONAL SALES OFFICE 90 WEST ST. WEW YORK 6 WY Vacuum Pumps 
Name 

Company 

Address 
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WESTINGHOUSE 
NEW SILICON POWER 
RECTIFIER puts you ahead... 


High-temperature operation. Exhaustive tests have shown that 
these units are capable of operation up to 200°C with no detectable 
aging in their characteristics. 


In rectifier efficiency. Forward voltage drop reaches only 0.85 
volts at 40 amperes, 190°C junction temperature. Efficiency is over 
99%. Ratings up to 200 volts maximum peak inverse are available in 
four classifications: 50, 100, 150 and 200 volts. 


In compact design. Westinghouse silicon power rectifier (shown 
actual size above) takes only 1/50th the volume of the comparable 


selenium rectifier. 


Write today for your free application 

Facts Folder describing the full range of 

silicon power rectifier characteristics. These eT ee 
rectifiers are available for immediate de 
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P.O. Box 
868, Pittsburgh 30, Pa. J-80002 


you can 6€ SURE...i¢ irs 
Westinghouse © 
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NEW PRODUCTS (continued) 


tion featuring two cathode leads 
for the driven-grid section, with 
the shield between sections inter- 


_ nally connected to the grid of the 


grounded-grid section. Ratings in 
typical operation as a class Al am- 
plifier show that with 150 plate 
volts and a 220-ohm cathode bias 
resistor, each section has an am- 
plification factor of 36, plate re- 
sistance of 5,300 ohms, and trans- 
conductance of 6,800 pmhos. 


te ° 
° «@*® 
0&..@ @ Ore 


H-V POWER SUPPLY 
has 8 ma output at 5,000 v 


NEUTRONIC ASSOCIATES, 87-16 116th 
St., Richmond Hill 18, N. Y. Model 
R-500A high-voltage power supply 
is a precision type instrument de- 
signed for extra stable, well filtered 
and uniform operation. Voltage 
range is 100 v to 5,000 v d-c; cur- 
rent output, 8 ma at 5,000 v; output 
polarity, either positive or nega- 
tive, is switch controlled on front 
panel; regulation, 0.5 percent or 
better, no load to full load, and 
with line voltage variation from 
105 to 130 v; stability, 0.25 per- 
cent; ripple 0.05 percent; and 
response time, better than 5 milli- 
seconds from 1 ky to 5 kv 


1-F AMPLIFIER 
has 100-db gain 


LINEAR EQUIPMENT LABORATORIES, 
380 Oak St., Copiague, Long Island, 
N. Y., has announced a new addition 
to its line of miniature and sub- 
miniature i-f amplifiers. The model 
i.F. 30 is intended for direct in- 
corporation into prototype radar 
equipments. It has 100-db gain, 





low cost UHF tuner 


FEATURES OSCILLATOR RADIATION FIXES 


Here’s famous R/C quality at the lowest price ever! The 
new T-90 Series uhf t-v tuner meets all RETMA 

spurious radiation requirements. Yet it costs less than 

any previous Radio Condenser uhf tuner. 

The double-circuit tuned T-90 Series has excellent i-f and 
image rejection, giving remarkably high selectivity. As 
indicated by R/C statistical quality control, the noise figure 
of the new tuner exceeds most requirements, and the 

drift characteristics are equally good. Field results to 
date have been uniformly excellent. 


If you want information fast on the T-90 Series, we'll be happy 
to have one of our engineers call at your convenience. 


Get Complete Engineering and Performance Data. 
Write Radio Condenser for your free copy of Bulletin T-90 


RADIO CONDENSER Co. 


Davis & Copewood Streets « Camden 3, New Jersey 


EXPORT. Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE; MINTHORNE 
CANADA; Radio Condenser Co., Litd., 6 Bermondsey Rd., Toronto, Ontario 
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Fairchild Guided Missiles Division Offers: 


CHALLENGING WORK, 
RECOGNITION 


to Outstanding Engineers 


Pioneer in guided missile development and 
production, Fairchild Guided Missiles 
Division now has openings for 
outstanding engineers who want the 
opportunity to advance their fields and 
work at the forefront of a challenging, 
stimulating guided missiles program. 

; 


MISSILES ENGINEERS Me 
AERONAUTICAL ENGINEERS a 


Fairchild wants imagination and 
Originality in engineers with proven 
ability and long experience 

in these fields: 


STRUCTURAL ENGINEERS 
ELECTRONICS ENGINEERS 


PROPULSION ENGINEERS 


ADVANCED RADARS 
COUNTER MEASURES 
MICROWAVE NAVIGATIONAL SYSTEMS 
COMPUTER CIRCUITRY 
DIRECTION FINDERS 
AUTOMATIC RADAR 
SPECIAL RECEIVERS 4&4 TRANSMITTERS 


The men chosen can have splendid 
futures and ample reward for their own 
contributions to Fairchild’s 

growing guided missiles program. 


They'll find their work constantly SEND YOUR RESUME 
challenging, constantly fascinating. TODAY TO: 

And, they'll find attractive Long Island 

a wonderful place to live. 

Housing is excellent; 

recreational facilities are superb. 


Personnel Manager 
Fairchild 
Guided Missiles Division 
Wyandanch, N. Y. 


a 


salen Se», TAIRCHILD 
€ — en Chg on 7 aw (> ae Ms te Di * 


WYANDANCH, N. Y. 
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NEW PRODUCTS continued) 


2-me bandwidth and incorporates 
a low noise cascode input. The 
mechanical design permits ready 
modification of input and output 
circuitry and impedance for any 
particular application, thus greatly 
simplifying the engineering design 
problems of i-f portions of new 
equipments. Complete data on li- 
near i-f strips is available on 
request. 


Se BbbeheeE of 


FLYING TYPEWRITER 

Uses ferrite-core memory 

POTTER INSTRUMENT Co., INC., 115 
Cutter Mill Road, Great Neck, 
N. Y., has put into production a 
magnetic core memory storage 
which reduces the number of tubes 
in the Flying Typewriter (high- 
speed electronic printer) to less 
than 300. Printing speeds have 
been stepped up considerably so 
that the printer can now print up 
to 36,000 characters per minute of 
alphanumerica] data and 72,000 im- 
pressions per minute of strictly 
numerical characters. This is 
equivalent to 15 lines, 80 columns 
wide, per sec. A standard Flying 
Typewriter consists of the printer, 
magnetic storage and power supply 
cabinets and a type 902 magnetic 
tape handler. Data can be fed into 


November, 1955 — ELECTRONICS 





‘ 


0” Is 10’ } 


Equipment to indicate 
phase angle difference be- 
tween two like frequency 
signals received over radio 
links. One chassis is a 
400-cycle oscillator supply 
for two indicators. The 
other chassis combines im- 
pedance matching and a 
servo amplifier for one in- 
dicator. Complete system 
includes an oscillator, two 
indicators, two amplifiers. 


This equipment “does the job right” because it was especially 
designed for a single application ... by a company whose major 
function is solving individual servo control problems with com- 
plete, precisely engineered and manufactured servo assemblies. 


Of course, if you just want servo components, Transicoil can 
provide them to the highest order of precision and accuracy. 
But it is in the “package” engineering of unique assemblies 
that Transicoil’s experience and creative imagination offer the 
greatest value. And in most cases, these assemblies cost no more 
than the individual components would purchased separately. 


Check out your next servo problem with Transicoil first. Ask 
for the new gear-motor availability guide if you haven’t yet 
received a copy. 


Were oe | rf~ > bm 
a bs A 3 aD aw ._ ul 


CORPORATION 


Worcester *« Montgomery County « Pennsylvania 
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Eccosorb CH | 


Microwave Absorber 
severed 


semiiggtiiiadame ielpiahiiatsien 


Microwave Darkroom with 


ee Emerson & Cuming Luneberg Lens under test 


Eccosorb CH is a series of broadband absorbers reflecting less than 2% 


of the energy incident upon its surface. It is composed of enmeshed, rub- 
berized fibers and made in sheets 2 feet by 2 feet in various thicknesses. 
Eccosorb CH is light weight and flexible. It is easily mounted and its | 
natural, white surface color gives good light reflection 


Free Space Rooms are easily and economically built for indoor an- 

tenna measurements. Reflections are eliminated for all practi- 

cal purposes, You can build your own microwave dark room or 

we offer you a complete Free Space Room ready to use. 

Emerson & Cuming engineers design and build special types 

for unusual conditions. Send us your specifications. 
Another absorber, ECCOSORB HF comes in rods, sheets or molded shapes 
in several volume resistivities for waveguide terminations and similar 
uses. If you have a problem write for information on . 


Plastics for Electronics 


A J 
8, a " PLASTIC FOAMS 
= Dit rson AY LAMINATING AND 


IMPREGNATING RESINS 


“\gideaai 
| a GTN NSTCTIen cuase 


869 WASHINGTON STREET, CANTON, MAS: HIGH DIELECTRIC 
CONSTANT PLASTICS 


Sales Representatives METALIZED PLASTICS 
KANSAS CITY DAYTON 
ENGINEERING SERVICES COMPANY ROBERT G. SIFF & ASSOCIATES ELECTRONIC 
4550 Main Street, Kansas City 11, Mo 11 W. Monument Bidg., Dayton 2, Ohio EMBEDMENTS 
Jefferson 7765 Wemlock 1254 


CASTING RESINS 
ST. Lous WASHINGTON, 0.C 
ENGINEERING SERVICES COMPANY TED BRITT LOW LOSS ROD 
6635 Deimar Bivd., St. Louis 5, Mo 1500 Mass. Ave., Washington 5, D.C AND SHEET STOCK 


VO 3.3661 Columbia 5-2694 
new VORK MICROWAVE ABSORGERS 


M. RAYMOND KALLMAN 
P.O. Box 104, Rostyn, L. 1, New York Roslyn 3-6511 


NEW PRODUCTS (continued 


the printer from punched or 
perforated tape handlers or directly 
from a high-speed digital com- 
puter, however. 


CONNECTORS 


are pressure and water-proof 
MIDWESTERN INSTRUMENTS, Indian- 
apolis, Ind. The PW-51 pressure- 
proof and water-proof connectors 
are available in 5 sizes with AN- 
type inserts. All sizes are machined 
from Naval brass bar stock or 
aluminum bar stock. The standard 
finish on brass is polished chrome; 
however, they are obtained with or 
without plating. The aluminum 
connectors are clear anodized. 
These connectors were designed to 
be not only waterproof, but to also 
withstand pressure in excess of 200 
lb per sq in. They will withstand 
the severe use which military re- 
quirements impose without break- 
ing or leaking. Pressure-proof caps 
are available to fit both plugs and 
sockets, 


V-F CONTROL 

for motor alternator sets 
ELECTRIC REGULATOR CorRP., 314 
Pearl St., Norwalk, Conn. A new 
line of VF controls is made up of 
compact, inexpensive, integrated 
single packages for the precise 
regulation of both voltage and fre- 
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; FUSETRON TYPE WN and TYPE C FUSES 
7 PU Ma hyd 8) a 8 
LY) / Vf Especially suitable for pro- 

tection of TV 
: Ears on fuses match slots in \ 
Md holder. 

tf Marking on fuse and fuse- 
{ holder in ees view. 
Safeguard against use of 
wrong size and type of fuse. 


one 
F TAY 44 LT need BUSS KLM HIGH INTERRUPTING 
CAPACITY FUSES 
134, x 1% inch. Capable of 
safely interrupting 68,000 amps. 


os In THE COMPLETE LINE FUSETRON ACK CLAMP TYPE FUSES 
OF BUSS AND FUSETRON FUSES 
20 to 300 amp., Dual-element type 

The following is only a partial listing. The 
complete BUSS line of fuses includes dual-ele- 
ment (slow blowing), renewable and one time 
types — in sizes from 1/500 ampere up... plus ah heh teh dads 
a companion line of fuse clips, blocks and hold- 
ers. 


Mechanical Indicating — Limiter 
type | 10 75 amp. 


BUSS AGX FAST ACTING FUSES BUSS Series HJ and HK Non- 
Indicating FUSEHOLDERS 

Y% x 1 in. Glass tube 1/500 to Panel meanted for Vy «1 tech and Ye 

2 amp. . 


x 114 in. fuses. 


BUSS IBM SIGNAL ACTIVATING FUSES BUSS Series HJ and HK Lamp 
i mma hd 1) 2 


yx i inch. Silverplated pin yore 
out when fuse is blown and activates, 
signal or alarm. 


Panel mounted for V4.x 1 inch and 
Vx 14 inch fuses. 


| FUSETRON MDL FUSES | ane | FUSETRON MDL FUSES | BUSS No. 405] ONE-PIECE CLIP 
and TERMINAL 


4 x 1% inch. Dual-element — slow 
blowing type 1/100 to 30 amp. 


BUSS ABC CERAMIC TUBE FUSES BUSS No. 4409 FUSE BLOCKS 
“ x 1% inch. High interrupting Small Base, solder type Side Terminals. 
capacity fuses 4 to 30 amp 

BUSS GJV PIG TAIL ae a BUSS No. 4512 FUSE BLOCKS 
gto Gamp. Solder into circuit wires. os — Full Base, Screw type Terminals 


BUSS SFE STANDARD FUSES For more detailed information to help you select 
fuses and fuseholders to meet your electrical protec- 


Solder type terminal for V4 inch fuses. 


Fuses of different amperages are tion needs ... Write for bulletin SFB 
different lengths to make it im- 


possible to insert too large a size Or tell us your problem and let our Puse Engineers 


assist you in getting the protection you require 


FUSETRON FNM FIBRE TUBE FUSES a a 
4" BUSSMANN MFG. CO. 


F ' Makers of a complete 
McGrau 


line of fuses for home 
TRUSTWORTHY mamas in ’ 
13 32 x 1 i, inch. Dual-element — slow University at Jefferson ssectarcas peorecrion «farm, commercial, elec 


Z tronic and industrial 
blowing type. ~ St. Louis 7, Mo. vse 
ELAC 1155 
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NEW PRODUCTS (continued 


RE CLE 


quency of motor-alternator sets and 
inverters. Presently available in 
two models, VF-60 for 60-cycle out- 
puts and VF-400 for 400 cycle, the 
control permits conversion from 
any d-c source voltage to any a-c 
output voltage, within the ratings 
of the controlled machine. Units 
can be built for any power fre- 
quency. Standard units regulate 
both output voltage and frequency 
to within +2 percent. Special 
models which control voltage and 
frequency to within +? percent, 
are available for military and other 
exacting applications. The con- 
trol permits operation of a-c equip- 
ment on vehicles, airplanes, rail- 
roads, ships and in remote loca- 
tions with the reliability that is 
expected from public utilities lines 


Wi 
TWO-POLE RELAY 


for industrial application 
| LEACH CorpP., Leach Relay Division, 
PRICE $210. basa 5915 Avalon Blvd., Los Angeles 3, 
¢ Calif. Small size, quiet operation, 
id Y low coil power and screw terminal 
connections for simple installation 
‘ “oo » ¢ are ‘ res , { > , 2- > 
VOLTAGE RANGE... . . « O01 to 100v 0 ee ee bm 
Singie-tnrow reiay tor ovor stlarlt- 

FREQUENCY RANGE ..... . 10 cps to 150 ke . 


ing and industrial control of re- 
ACCURACY ...... 4.4 + « 2% ENTIRE RANGE frigeration and heating equip- 
INPUT IMPEDANCE ...... . Y% meg shunted by 30 uuf 


ment. Designed for normally open 

Stability insured by the exclusive use of wire-wound resistors in the operation, the new relay is desig- 
y y 

attenuator and feedback network. nated the 9194. Motor load ratings 

are for 14 hp at 115 v a-c and 3 hp 

at 230 v a-c. Maximum contact load 

ratings are for 20 amperes at either 


Same accuracy of reading at ALL points on the logarithmic voltage scale 
and linear decibel scale. 


Only ONE voltage scale to read with decade range switching. 
No “turn-over”’ discrepancy on unsymmetrical waves. 
Accessories available to extend the range to 20 yiv and to 42,500 volts. 


Available Precision Shunt Resistors convert voltmeter to microammeter 
covering range from 1 microampere to 10 amperes. 


Provides 70 DB amplifier flat within 1 DB from 10 eps to 150 ke. 


115 or 230 v a-c, single phase and 
114 amperes locked rotor at 230 v 


an( 


For further information on this and other Ballantine instruments 
write for our new catalog. 


SWEEP GENERATORS 


HUANG ND A 


APPLIED RESEARCH, INC., 163-07 
100 FANNY ROAD, BOONTON, NEW JERSEY Depot Rd., Flushing, N. Y., has an- 
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LOW TEMPERATURE SPIN RESONANCE 


ENGINEERS, PHYSICISTS, CHEMISTS 


Zenith wants to talk to you about: 


e Solid State Physics 
Transistors 


* 

e Circuits for Color & Monochrome Television and Radio 
@ New Types of Vacuum Tubes 

e Radio & TV Receiver Design 
o 
© 
° 
* 


Subscription TV (Phonevision) 


Ceramic Engineering (High Dielectric, Piezoelectric) 
Patents 


Industrial Engineering (Automation) 


Modern Air-Conditioned Laboratories 

Attractive Profit Sharing and Insurance Plans 

Outer Chicago Location with Opportunity for Suburban Living 
and Graduate Study 

Non-Classified Work—Publication Encouraged 


Since 1919 Zenith has manufactured radios for home use and is one 
of the country’s oldest companies continuously in this field. It is today 
a leading manufacturer of quality television sets and hearing aids 
Continuity of management, a record of pioneer technical developments 
and a reputation for quality products are important factors for you to 
consider. Zenith’s consistent, steady growth and unusually low engi 
neering turnover rate indicate a desirable combination of opportunity 
and stability. 


| Foran appointment, write to 
me WG. c. GUSTAFSON 
Vice President, Engineering 
4 Zenith Radio Corporation 
6001 Dickens Avenue, Chicago 39, Illinois 


RADIO CORPORATION 


ACOUSTICS 
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NEW PRODUCTS continued) 


FLEXIBLE 
but RUGGED 


nounced the new type HFS broad- 


Technicraft Flexible Waveguides offer 
more electrical and mechanical advan- 
tages in combination than other flexible 
waveguides on the market. For instance 
the Technicraft Type “V” is the only 
flexible waveguide that will bend, twist, 
extend or compress, and shear simul- 
taneously. The Technicraft Type “S”’ is 
not only RF leakage-free, but it is the 


band sweep_generators. Model 1319 
simultaneously displays the fre- 
quency range of 1,350 to 1,950 mc; 
and model 813, the range of 845 to 
1,375 mc. This makes possible rapid 
design, alignment and test of sys- 
tems and components within the 
L-band frequeney, Through the use 
of these generators the: develop- 
ment and use. of © broadband 
multiple-tuned “resonant circuits 
are made possible. The selectivities 
which can only be obtained from 
quadruple, sextuple and even de- 
catuple tuned circuits now become 
available 


ONLY SEAMLESS flexible waveguide 
made. Available in Beryllium Copper 
Technicraft’s Type “L” has a very low 
VSWR, attenuation and is also capable 
of carrying higher power than any other 
flexible waveguide of the same cross 
sectional size. 


TAPE READER 

is a high-speed machine 
POTTER INSTRUMENT Co., INC., 115 
Cutter Mill Road, Great Neck, 
N. Y. With start and stop times of 
5 milliseconds and tape speeds up 
model 903 perfo- 
rated tape handler offers character 


to 60 ips, the 


readout up to 600 per sec. It will 
actually stop on the stop character 
at speeds of 150 and 300 characters 
per sec and on the character follow- 
ing the stop character at rates of 
600 characters per sec. This greatly 
increases the efficiency of the ma- 
chine. Various 


1550 THOMASTON RD. @ THOMASTON, CONNECTICUT 


Designers and Manufacturers of Rigid and Flexible Waveguide Assem- 


blies, Microwave Test Plumbing and Components, Waveguide Systems. models are 


avail 
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COMPOSITE STOCK 


Composite Contact Material 
that meets your requirements 


Composite Contact Assemblies 


that cut your costs! 


There are many advantages for using General 
Plate composite contact materials, processes and 
facilities. Among the more important are better 
performance, longer operating life and lower fab- 
ricating costs. 

But that’s not all — here at General Plate you 
have a single source that can supply your contact 
requirements be it composite raw stock, contacts 
or complete assemblies. General Plate stock and 
contacts are available in a wide range of alloys 
designed to meet your specific requirements. 


General Plate Composite Contact Materials 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 


Nae Whee) la 


and forming operations. Compare 
this to other methods whereby the 
contacts and supporting members 
are fabricated separately and then 
assembled by brazing, welding or 
staking methods. 


By letting General Plate fabricate 

your complete contact assemblies, 

you will save money, time and trouble... need- 

less equipment cost and problems of scrap dis- 

posal are eliminated ... contacts and/or contact 

assemblies made to your exact specifications are 
shipped to you ready for installation. 


Write for complete information and Catalog 
PR700. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


311 FOREST STREET, ATTLEBORO, MASS. 
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Shown with Cover off — approximately '/2 Size 


ALTITUDE POTENTIOMETER 


THe TRrRAns-Sonics® Type 1067 Pressure Operated Potentiometer pro- 
vides a linear voltage ratio versus altitude output. Input impedance is 
10,000 ohms. Maximum voltages up to 100 volts can be obtained so this 
Altitude Potentiometer can be used without amplifiers in applications 
such as: 


a) Varying servo loop gain as a function of altitude. 
b) Modulating the subcarrier oscillator of telemetering systems. 
c) Recording and indicating altitude remotely. 


Accuracy and interchangeability including effects of nonlinearity, hys- 
teresis, stiction, and friction are within a band +0.01 VR of the nominal 
line. Voltage Ratio is 0.55 at — 400 ft. and varies linearly with altitude to 
1.0 at 50,000 ft. This linear-with-altitude relationship is obtained from the 
linear-with-pressure mechanism by shaping the electrical output with 
additional resistors across tapped sections of the potentiometer winding. 


The Type 1067 Pressure Transmitter is an example of an instrument which 
TRANS-SONICS, INC, designed for a specific application and produces in 
quantity and on schedule. Similar instruments, but having a linear-with- 
pressure voltage ratio output, are offered for applications such as telemeter- 
ing, recording, and experimental development. These units have potentiom- 
eter coils with multiple taps connected through a convenient, accessible 
terminal board to a connector. 


Write for Multi-Tap Potentiometer Bulletin 


"For Transducers See Trans-Sonics’”’ 


LTT DL OM Iuc. 


Ey FOREST STREET * BEDFORD, MASSACHUSETTS 
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NEW PRODUCTS 


continued 


able to handle tape widths from 

in. to 1 in. and 5 to 8 channel 
tape for nearly every conceivable 
tape handling operation. Readout 
head is of simple photo-diode con- 
struction. Reel size on the tape 
handler is 104 in. and capacity is 
1,000 ft. 


GYRO TESTER 

indicates drift rate fast 
CEDAR ENGINEERING INC., 5806 W. 
36th St., Minneapolis 16, Minn. The 
gyro tester is designed to speed up 
drift rate measurements of HIG-3, 
HIG-4, HIG-5, HIG-6 and similar 
devices employing a torque gener- 
ator input and a signal generator 
output. The new circuit eliminates 
time-consuming rate-table tech- 
niques, The unit calibrates torques 
up to 100 dyne cm. It gives a con- 
tinuous indication of drift rate that 
can be recorded for long term drift 
measurements. Tests can also be 
made for mass unbalance, reaction 
torque of torque generator, or sig- 
nal generator, and 
measurements. 


earth rate 


POWER SUPPLY 

for strain gage systems 

EAGLE INSTRUMENTS, INC., Van 
Nuys, Calif., has available a new 
power supply unit that is useful in 
most strain gage systems as a 
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an Ampex ; can keep your 
accountant happy too! 


* 
Pa cd 
i 


it can cost less per hour  f 
than any other recorder 974 
you can buy 
ed 


A few cents per hour is all it costs in 
the long run... because year after year 
an Ampex continues to perform 
within original specifications (18,000 
known hours of service in one actual 
instance). Inevitably it requires fewer 
adjustments and parts replacements 
than machines of lesser quality. 
And because an Ampex is the recorder 
that everyone wants, it maintains 
the highest percentage of its original 
value. For lasting economy, buy 
the best —- buy Ampex. 

For further information, write Dept: E-2290 


SIGNATURE - 

ec AM PEX 
PERFECTION J \ 1d 

IN ——— 


SOUND CORPORATION 


934 Charter Street, Redwood City, California 





NEW PRODUCTS (continued) 


direct replacement of a battery. 
PRECISION \; " : Drop-off of output voltage is 
~s > eliminated as well as battery charg- 
= ‘ed ing and maintenance. Complete iso- 
ATTENUATION » lation from the input line results 
‘ in less than 1-mv ripple from either 
y . output side to ground. It features 
% magnetic circuitry, resulting in 
TO ep ITITT ne : maximum reliability and long life. 
All components are in hermetically 
sealed cans with only the inter- 
connecting wiring exposed. Output 
of the strain gage power supply is 
5 to 15 v in two ranges at 0 to 1 
ampere, continuously adjustable 
within 0.1 percent. Ripple is less 
than 0.05 percent; regulation, 0.1 
percent. 


Protected under Stoddart Patents 


six- position 


TURRET ATTENUATOR 
featuring PULL-TURN-~PUSH action 


% 
: 


oe 


FREQUENCY RANGE: de to 3000 me. 


CHARACTERISTIC IMPEDANCE: 50 ohms. TEMPERATURE PROBES 


CONNECTORS: Type “N” Coaxial female fit- in varied configurations 


tings each end, A : ‘ 2AL 

RNOUX CorRP., Box 3462 408 
AVAILABLE ATTENUATION: Any value from . > 7 : —_ ” m Los 
1 db to 60 db. Angeles, Calif. High resistance 
VSWR: 1.2 max., de to 3000 me/s, values from (20,000 ohms) temperature probes, 
10 to 60 db. As value decreases below 10 db, when used with TME bridge net- 


VSWR increases to not over 1.5. 7 is r : 
work, provide 5-v output signals 
ACCURACY: + 0.5 db. 


(withor f ificati r as 
POWER RATING: One watt sine wave power . pout amplific ation ) for - 
dissipation. little as 150 deg temperature 


change. Probes are available in 
varied configurations for measur- 
ing fluid, surface, structure, air, 
hydraulic line, cylinder head and 
subminiature component tempera- 
tures 


Ce ee ee See 


SINGLE “‘IN-THE-LINE’’ ATTENUATOR PADS 
and 50 ohm COAXIAL TERMINATIONS 


This new group of pads and terminations features 
the popular Type C and Type N connectors, and 
permits any conceivable combination of the two 
styles. For example, the two connector types, either 
male or female, can be mounted on the same atten 
vator pad, with or without flanges, so that it may 
serve as an adapter as well as an attenvator 


H-V POWER SUPPLIES 
in six compact models 


MICROTIME LABORATORIES, 7247 
Atoll Ave., N. Hollywood, Calif., 


announces two new series of 60, 


Frequency range, impedance, attenuation, VSWR, 
accuracy and power rating are as designated 
above. Send for free bulletin entitled “Measure- 
ment of RF Attenvation.” 


os 
bowew oe wow co ee oo wow www nJ 


100 and 200 kv power supplies in 

yyy Vy six compact models. Input is 115 v 
Ff T AIRCRAFT RADIO Co., te a-c; maximum continuous current 
eee RSL CR Le CMU crn Mr IGT Rea emer output is 1 ma. The HV series units 


permit, through use of a suitable 
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Thermocouple Head 
Model 501 
Heavier wire provides 
ruggedness. Higher oper- 
ating temperature keeps 
filament clean. . . less sub- 
ject to ambient tempera- 
ture changes. Not dam- 
aged by exposure to at- 

mosphere. Price $9.50 
Thermocouple Control 

Model 701 

Operates at 115 volts, 
50/60 cycles, for use with 
501. Range 10° to 1 mm 
Hg. Price $110.50 (ex- 
cluding head) Multi-point 
and recording units also 
ovoilable. 


Pirani Gauge 
Model 516 
Two scales — 0 
to atmosphere 
and 0 to 20 mi- 
crons — provide 
greoter accu- 
racy. Relatively 
unaffected by 
line voltage or 
temperature 
changes. Inde- 
pendent of cord 
length. Not dam- 
aged by expo- 
sure to atmos- 
phere. Outgas- 
sing circuit pro- 

vided. Price 
$160.00 


Alphatron 
lonization 
Gauge 
Model 515 
All Alphatron® vacu- 
um gauges have 
burn-out proof radi- 
um source ionization 
which provides emis- 
sion stability, mini- 
mizes contamination, 
assures instanta- 
neous response, high 
accuracy, long life. 
Model 515 has di- 
rect reading, single 
logarithmic scale 
covering the range 
10° to 10 mm Hg. 

Price $225.00 


Alphatron® 
lonization Gauge 
Model 510 
Has all the advan- 
tages of radium 
source ionization. 
Provides direct ac- 
curate readings with 
instantaneous linear 
response from 10° 
to 10 mm Hg in three 
ranges and non- 
linear extended 
range to 760 mm 
Hg. Separate ioniza- 
tion chamber reduces 
effects of contamina- 
tion. Recorder or con- 
troller connection can 


| be added. Price 


Alphatron® 
lonization Gauge 
Model 517 
Has all the advan- 
tages of radium 
source ionization. 
Provides accurate 
measurement over 
the widest range of 
any AC-operated 
vacuum gauge. Six 
ranges covering 
pressures from 10“ 
to 1000 mm Hg. 
Linear response with 
high stability. Con- 
nection provided for 
recorder or control- 
ler. Price $425.00 


lonization Head Model 507 
Widely spaced pins minimize 
leakage due to dirt, corrosion — 
retains accuracy. High sensitivity 
maintained. Dual filament system 
provides “double life.” Price 
$20.00 


Thermocouple-lonization 
Control Model 710 
Controls two 501 and one 507 
heads. Range 2 x 10° to | mm 
Hg. Protective circuit guards ioni- 
zation head against burn-out from 
excessive pressure bursts. Emission 
control circuit holds electronic vari- 
ables constant, allows single 
meter, more reliable readings 
over all ranges. Price $357.50 

(excluding heads) 


$520.00 





For years laboratory and production 
technicians at National Research have 
been pioneering new developments in 
high vacuum . .. designing, installing and 
operating high vacuum systems that are 
producing millions of dollars worth of 
product successfully year after year. In 
their determination to provide them- 
selves with the finest instrumentation 
possible National’s technicians have de- 
signed and built their own Vacuum 
Gauges. Here is the complete line. 

In the field of High Vacuum — you can 
always depend on National Research. 


NARESCO EQUIPMENT CORPORATION 
Suuvswury of Natio.ai Kesearcn Corporetion 
Deot. 711. Charlemont St.. Newton Highlands 61, 


Please send me the NRC Vacuum Gauge Bulletin 


RANGE | RANGE OF NRE VACUUM Gauces NRC VACUUM GAUGES 


MODEL 701 
MODEL sis 515 
move. sio |_| 
JMovet 517 | 


10°8 10° 108 10°? 10"# 
PRESSURE IN MM OF He 


™ 
SALES OFFICES ass 


Boston, Chicago, Cleveland, 
Houston, Los Angeles, New York, 
Palo Alto, Philadelphia, 

in Canada: Toronto, Arnprior 


NARESCO 


EQUIPMENT 
CORPORATION 


NOME. cc ecccccceeenee 
COMPERYccccceccccsccsees 
ADDR cccccccccceces 


State 
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You can't beat 
this New relay for 


The miniature relays used for guided 
missiles may function many times. . 
or only once. But performance must 
be perfect! 

To meet this “super” reliability de 
mand, our engineers went to work on 
our 4PDT gold-alloy-contact, flange- 
mounted relay which was already tops 
in its field. They came up with a 
special design that will take more vi 
bration and shock than any miniature 
relay we have ever offered. It has 
withstood vibration tests over 2000 
cycles at 25G's and shock tests in ex 
cess of 50G's and still maintained 
continuous contact reliability! 


To meet particular customer re 
quirements each relay can be sub 
jected to thousands of operations un 
der his exact circuit conditions. Only 
those relays which pass this test would 
be selected for shipment. This same 
run-in service is available to you 
where utmost reliability is necessary 


Ce 2 eh 


This addition to our standard 
UNION Miniature Relays is available 
in 4PDT only, with either gold alloy 
or palladium contacts. It meets or ex- 
ceeds all requirements of MIL-R- 
5757 

For complete information on thi. 
relay (Piece No. 326638), call our 
nearest sales representative listed be 
low, or write for literature 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


Division of Westinghouse Air Brake Company 


Pittsburgh 18 SN Pennsylvania 


WHEW YORK, Venhoo 3-2424 (Hempstead) BOSTON (Ashland) TRinity 2-4485 BALTIMORE, VAlley 5-3431 ST. LOUIS, JEfierson 5-7300 
CHICAGO, LOngbeoch 13042 LONDON, OHIO, LOndon 1555 LOS ANGELES, VAndyke 8731 
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NEW PRODUCTS 


variable transformer, a-c primary 
voltage of the h-v transformer to 
be varied independently of the fila- 
ment voltage. Powerstat and as- 
available, 
mounted on the unit if desired. 
HVA series consist of a basic h-v 


sociated meter are 


supply and a separate a-c control, 
each housed in a completely en- 
closed cabinet. Reversible polarity, 
0-230 v a-c, and additional current 
output are available on special 
units. Illustrated is the HV-60 
with Powerstat. 


SOLDER BRAZER 

operates in small areas 
TARTAK ELECTRONICS, 2979 No. On- 
tario St., Burbank, Calif. Model 
SP-102 Hi-Temp solder brazer has 
been designed for simple operation 
The unit brazes 
enamel-covered wire without costly 


Formvar or 


prestripping or precleaning. The 
joints made by this brazer are 
stronger and will stand up longer 
than the wire itself. The crucible 
cannot crack even if allowed to cool 
without emptying the unit, thus 
increasing the operation life of the 
unit. The brazer has a crucible life 
in excess of 300 hr. The unit in 
corporates a switch for tempera- 
ture control on the front panel 
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Isolation DC reactor 


* Magnetic 
Ultrasonic % amplifier 


% 


‘3 
be 
5 


HIGH-POWER PULSE 


Low-Power pulse Tuning inductor 


RAYTHEON TRANSFORMERS 
designed for your specialized applications 


CUSTOM DESIGN PRODUCTION AND TESTING 


To meet your need for specialized electronic signal and All types of winding, core processing, impregnation and 
power range transformers, Raytheon offers exceptional baking equipment are available for model making or full 
standard transformers and custom design facilities. An production runs. Raytheon also offers complete facilities 
unusually large and widely experienced engineering staff for testing. 

is at your service to design and develop transformers that 


best fit your particular applications. 25 YEARS’ EXPERIENCE 


Raytheon has successfully custom engineered over 30,000 
PERSONAL SUPERVISION transformer designs and millions have been produced. 
Proof of Raytheon quality is this fact: in 25 years less 
than % of one percent of all Raytheon transformers have 
been returned from the field for any reason, 


Available to you are the resources of Raytheon’s entire 
transformer engineering staff. Yet in order to best satisfy 
your needs, design, development and production of your 
transformers are turned over to an individual Raytheon For full information write Department 6120, 
engineer who sees your job through from start to finish. Request catalog 4-100 


RAYTHEON MANUFACTURING COMPANY 


Equipment Marketing Division 
Dept. 6120, Walitham 64, Mass. Excellence in Electronics 
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SOUTHERN 
ELECTRONICS 


2*4 ~mov 


Condense iaemee and Save! 


1234967 


“OOo 
plastic condenser block capacitors 
save you Space, Labor, Money! 
CU ie em Mee Ol me or mS 


one capacitor case and use 125% less space as before 


at a saving in labor costs of up to 300%. 


Precision Decade Capacitors 


with attached rotary switch or completely bo.ed. 


CHECK THESE OUTSTANDING FEATURES 
or eee ae AGE RATIN 


ied 
FROM 001 


ee ee 


*DuPont TM 
Join America’s leading electronic equipment manufacturers in speci- 
fying Southern Electronics’ precision polystyrene capacitors for 


your most exacting requirements. Write for complete catalog today! 


SOUTHERN ELECTRONICS 


239 Weat Orange Grove Ave., B , Calif, 


‘. : ; ; oe 


NEW PRODUCTS continued 


enabling the production lines 

have four convenient ranges ol 
heat: 1,200 F, 1,350 F, 1,500 F and 
1,650 F. The brazer has been con 
tructed to operate in small areas 
along the assembly lines, thus 
eliminating the need for multipots, 

' 


hich take up valuable production 


pace 


TUBE RETAINER 
mounted to chassis by rivets 


P. R. MALLORY & Co., INC., 3029 E. 
Washington St., Indianapolis 6, 
Ind., has designed a simple but 
effective tube retainer to prevent 
parallel-mounted flat-press or but- 
ton base subminiature tubes from 
working loose from their sockets. 
The tube retainer, mounted to the 
chassis by rivets, has been silver- 
plated both to prevent corrosion and 
to insure good electrical contact 
vith metallic coated. tubes. The re 
tainer has been designed for use in 
all military or civilian electronic 
equipment using miniaturized cir 
cuits where the circuits will be sub 
ected to rugged conditions of shock 
and vibration. Technical specifica 
tions and supplemental data may be 


obtained by writing the company 


QUANTIZER 
adaptable to any shaft 


lHE AUSTIN Co., 76 Ninth Ave., 
New York 11, N. Y. A new shaft 
position quantizer with its control 
init provides a standard shaft 
position-to-digital converter sys- 
tem Essentially a simple induce 
tion device, the unit has no gears or 
digitizing commutators. The four 
standard models of the Quantizer, 
functioning with the standard con- 
trol unit, divide one turn of the 
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America’s Most Complete Line of In 


“Szmple to Operate.. 


yet EXTREMELY 
ACCURATE”’ 


FROM ACTUAL EXPERIENCE BY 
Test Engineering Activity 
RCA TUBE DIVISION 
HARRISON, NEW JERSEY 


TASS OMEGA 2001 PR 


ITPA MEY 


For three years the life test laboratory 
of the Harrison plant of the RCA Tube 
Division has been using the RFL Models 
262B and 454B Instrument Calibration 
Standards to periodically check the accu 


The advantage gained by in-plant cali- 
bration of electrical instruments using 
these console type Standards, which en 
compass the full range of testing instru 


racy of over 2,000 meters employed to 
measure receiving tube characteristics 
prior to shipment. Element currents, am 
plification factor, plate resistance, trans 
conductance, emission, etc.,are measured 
to fine tolerances 

According to Mr. Tomalesky, manager 
of the laboratory, “both Standards are in 
operation eight hours a day, five days a 
week. Only two maintenance calls have 
been necessary in three years. The 0.1% 
accuracy of Model 262B satisfies our re 


ments, under controlled laboratory con 
ditions, goes beyond mere convenience 
Their ease of operation, consistent cali 
bration and high accuracy over wide cur 
rent and voltage ranges are impossible to 
duplicate using individual testing equip 
ment which must be moved from job to 
job throughout a manufacturing plant 


In addition to accuracy, each RFL 
Standard has many features which make 
rapid calibration procedure possible 


SACL) TNE ETA RATE REP 


Where many instruments must be tested, 
it can be demonstrated that an apprecia 
able cost saving over older calibration 
methods will soon result 


quirement for DC meter standardizing 
These two Standards have eliminated the 
problems associated with previous 
methods.’ 


Write for technical data and application information. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton 3, New Jersey, U.S.A. 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 


8 Inserume 


ame 


o =z 


ompany 


ddress__.. 


aseeeeanecee 
o > 


ty _____—__— 
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Model 260C 


Calibrates DC electrical measuring 
instruments to direct reading accu 
racies of 0.5% (0.25% using cali 
bration charts) through voltages 
ranging from 1 millivolt to 1500 
volts and currents ranging from 1 
microampere to 150 amperes 

Net price $8,975.00 f.0.b, Boonton 


Model 261B 


Calibrates all types of AC meters 
to direct reading accuracies of 
0.5% (0.25% using calibration 
charts) over frequency range of 50 
to 1600 cps. Current range from 
1.5 milliamperes to 200 amperes 
voltage range from 75 millivolts to 
1500 volts. Output of electronic 
power oscillator has less than 5% 
total harmonic content at 60 cycles 


Net price $9,250.00 f.0.b. Boonton 


Model 262B 


Calibrates DC electrical measuring 
instruments to direct reading accu 
racies of 0.1% (0.05% using cali 
bration charts) through voltages 
ranging from 1 millivolt to 1500 
volts and currents ranging from |! 
microampere to 150 amperes 


Net price $14,300.00 f.0.b. Boonton 


; Radio Frequency Laboratories, inc. 
§ Boonton, New Jersey 


8 Please send me complete formation on all 
nt Calibration Standards 


Tithe 
Phone. 


_ Hrete. 
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Analysis of 
vibration 
resonances 
of a small 
motor. 
Actual 
analysis 
time 10 
seconds 


how to accurately analyze 
SOUNDS, VIBRATIONS, AUDIO WAVEFORMS 
at high Speeds ( as much as 360 times faster, in fact) 
-- -with------~ 


\ 
PANORAMIC : 
Sonic Analyzer ; 
| 

| 

{ 

/ 


Model LP. showing edge-tit 
retioule and camera mount bezel 


Whatéver your problem . . . sound, 
vibration, or general spectrum analy 
sis in the laboratory or on the pro 
duction line, you can reduce engineer 
ing and production test costs with 
the Panoramic Sonic Analyzer LP-1 

In only one second, the LP-1 auto 
matically visualizes on a Cathode 
Ray Tube the frequency and magni 
tude of waveform components be 
tween 40 and 20,000 cps 

Join the many top-flight manufac 
turing, research and development 
activities which have increased their 
efficiency through the use of instru 
ments made by Panoramic, the leader 


: -” 
Mee 


PANORAMIC 


RADIO PRODUCTS, INC. 


the pioneer 


LAL! \\ 
is‘th¢ lea), 


LP-1 


* Operates with microphones, vi 
bration pickups and other trans- 
ducers. * Presents data graphically 
permitting rapid, direct readings 
of frequency and voltage. * Data 
can be easily photographed or 
recorded. 

* Linear and log voltage calibra 
tion. * Simple operation. 


Fairchild Polaroid 
Oscilloscope Camera 
Model F-296 


Designed for use with 
Panoramic instruments incorporating a 5” 
flat face CRT, Model F-296 provides full 
size prints of panoramic presentations, No 
photographic skill required 


WRITE FOR COMPLETE DETAILS, 
PRICES AND DELIVERY TODAY 


10 South Second Ave., Mount Vernon, N. Y. Phone: MOunt Vernon 4-3970 
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NEW PRODUCTS continued) 


data shaft into any one of many 
possible divisions which range 
from 320 to 4,096 parts. The total 
count: is accurate to +1 count for 
any position of the shaft and is 
guaranteed whether the data shaft 
is stationary or turning at up to 
240 rpm. An external command 
pulse shaft position 
reading. The output count is an 


initiates a 


exact measure of the shaft position 
at the instant of the command 
pulse. Electronic converter systems 
providing various output resolu 
tions using the small size quantizer, 
and larger sized quantizers for 
resolutions above 4,096 parts pet 


turn, are available. 


COMMUTATOR 


in drum form 


ELECTRO-MINIATURES CORP., 205 
Lafayette St., New York 12, N. Y., 
has developed a new drum type 
switching commutator. It gives de- 
pendable trouble-free performance 
in the smallest possible space. All 
switching combinations are attain- 
able. Other applications are fre- 
quency multiplication and division 
These drums are particularly well 
suited to cascade operation. Solid, 
precision made, precious metal or 
alloy segments and a wide choice 
of plastics allow extensive ranges of 
operating temperature, insure long 
shelf life and give stable operation 
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NEW PRODUCTS 


in service. Simple registration tech- 
niques make possible highly ac- 
curate angular resolution as well as 
exceptionally small segments. Size 
and weight for airborne and mili- 
tary applications are minimal 


Mercury Pack 
with 
Glove Snap 


Mercury Pack 
with 
Friction Contact 


DATA RECORDER 
for gyro rate tables 


Epsco, INC., 588 Commonwealth e 
Ave. Boston 15, Mass. System No. mercury batteries can add extra 


177 automatic data recorder for 


vyro rate tables makes useofmag- @ependability to your products 


netic techniques to punch auto- 


s ‘ ‘ 2 « € € ‘ “prt 
matically on IBM cards data arriv TODAY, many products are providing greater dependability, 


ing asynchronously from as many as thanks to the unique qualities offered by General Mercury 
10 separate sources, Data consist Batteries. 

of time interval measurements to General Mercury Batteries have excellent shelf and operat 
an accuracy of 1/10,000 of a side ing life, have a high ratio of energy to size and they provide 
real minute. In addition, dates, a constant source of voltage till exhausted. A nickel-plated 
identification numbers, shaft posi steel can makes them resistant to the effects of humidity 


f 7 po and corrosive atmospheres. General Mercury Batteries are 
ions and temperature are auto 


. ee To oo 2 a 
matically recorded on the IBM available in “power packs” in an unlimited number of 


; : series, parallel or series-parallel combinations, These 
cards. Special provision - made for packs are made up of individual cells joined together by 
measuring the average time inter- General's exclusive surge-weld process. This method as 
val between pairs of pulses in order sures a safe, sound, lifetime connection. 
to compensate for asymmetry in These qualities are being used in many products with 
rate table transistor or electronic circuits like Geiger counters, 
tachometers, guided missiles, pocket radios, hearing aids, 


and numerous test devices. 


If you need dependable power in small space, you might 
find that our experience in developing mercury cells and 
“power packs” can be of valuable assistance. It's at your 
disposal. Just write and tell us how we can help. We will 
be glad to send you free data 


ELECTRONIC LOAD Ver“ DRY BATTERIES, INC. 


measures internal impedance 


13000 ATHENS AVE., CLEVELAND 7, OHIO 


AMERICAN ELECTRONIC LABORATO- BOulevard 2-0030 


RIES, INC., 641 Arch St., Philadel- 
phia 6, Pa., has available an elec- 
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aerial attack 


Q: What has this to do with the aircraft industry 

and you? 

A: It may have plenty to do with both. Here’s 
how 

Football teams are judged by scoring ability in 
top competition—teamwork, form, ability, strategy, 
class. So, too, are aircraft companies 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem 
from today’s experimental contract to the frontier 
problems of the future—is the target for a coor- 
dinated “aerial attack” by a top-flight team of 
specialists. 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers. 

Contact J. M. Hollyday, Dept. E-11, The Martin 
Company, Baltimore 3, Maryland 


MVE A FEO 2 Re 
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NEW PRODUCTS (continued 


tronic load for both static and 
dynamic measurements on d-c powe) 
supplies. It provides a direct and 
convenient method of measuring the 
internal impedance of a regulated 
power supply as a function of fre- 
quency and determining the range 
of load over which the regulation 
is effective. The instrument con 
tains 2 individual channels with in 
dependent static load adjustments 
Channels may be interconnected fo1 
. total average power range of 150 

A wide range of currents may be 
drawn at various applied voltages so 
long as the maximum ratings of 
tubes are not exceeded, Provision 
is made for both external and in 
ternal modulation of load tubes for 
dynamic regulation checks. Also 
provided is a l-ohm resistor to 
allow a voltage output proportional 
to load current to be obtained for 
observing voltage current wave 


forms on an oscilloscope 


CATHODE FOLLOWER 
for crystal transducer 


SIGNAL EQUIPMENT Co., INC., 2706 
Third Ave., Seattle 1, Wash. The 
Sonic model S-650 is an impedance 
matching cathode follower with un 
isually high input impedance and 
resistance to most adverse en 
vironmental conditions, Its input 
impedance is over 200 megohms; 
gain is 0.95 +1 percent from 2 to 
20,000 cps; and its vibration sensi 
tivity is less than 20 pv per g. The 
unit will withstand vibration of 

10 g and shock-excitation of 30 g 
of 12 milliseconds duration. The 
case is filled with casting resin to 
make the unit impervious to dust, 
moisture, altitude or mechanical 
failure. The S-650 was designed for 
ise with barium-titanate acceler 
ometers. A specially designed 6- 
channel power supply with low 


ripple and d-c heater source is 
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NEW PRODUCTS continued 


available in both rack and cabinet 
models for operation of these cath- 
ode followers or other devices with 


similar power requirements 


TESTING UNIT 
shows capacitor leakage 


SIMPSON ELECTRIC Co., 5200 W. 
Kinzie St., Chicago 44, Ill., has de- 
veloped the model 383. in-circuit 
capacitor leakage tester. It shows 
the presence or absence of leakage 
in virtually all paper, mica, or 
ceramic capacitors while connected 
in the circuit, eliminating discon 
necting and resoldering. The tester 
checks capacitors ranging from 1] 
upf to 0.25 pf for leakage from a 
few ohms to hundreds of megohms, 
and also detects breakdowns, shorts 
ind intermittents. Checking is done 
at full rated working voltage, right 
in the circuit. Capacitors under test 
can be shunted by circuit resistance 
which is much lower (1 percent or 
less) than the value of the leakage 


resistance 


SAMPLING SWITCH 
low-level type 


GENERAL DEVICES, INC., P.O. Box 
93, Princeton, N. J., has a new low 


Or 
] 
if 


vel sampling switch, 6 pole, 540 
contacts. Each contact plate has 
90 contacts and employs semi- 
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PRECISION 
MOLDING 
2 > TR) keene 


CHOOSES 


ABSOLUTE 
DIMENSIONAL 
+e 0 


IBM chooses Mycalex 410 glass-bonded mica 

for 200 critical parts in each drum assembly of the 
new Type 650 Magnetic Drum Data Processing 
Machine because this combination of precision 
molding and dimensional stability is essential 

for the accurate reading, under varying conditions, 
of up to 20,000 digits of stored data 


And these other properties too, have helped 

make Mycalex world-famous as “the most nearly MYCALEX 
perfect insulation” CORPORATION 
> withstands extreme operating temperatures all alle iabaleaeraae 
> offers total arc resistance pei oe 

> possesses low loss and power factors Teme id) ” 

> is moldable with tight inserts SINCE 1919 


Write today for information concerning your CALEX 
particular insulation problem. Address inquiries to THE INSULATORS, 
General Offices and Plant: Dept. 114 

P.O. Box 311, Clifton, New Jersey 
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“do-it-yourself” is OR... 


but not for microwave! 


Sometimes it just isn’t economical to ‘do-it-yourself’, In setting up micro- 
wave frequency standards, for example, matching individual components 
can be an awful chore... and the end results are seldom satisfactory. 


Narda’s new Microwave Frequency Standard provides wavemeter cali- 
bration at frequencies from 2400 to 40,000 mc within .001% accuracy. 
The basic package consists of a temperature-stabilized crystal oscillator, 
with multiplication for stabilized outputs at 100, 500 and 1500 mc. 
Harmonic beats for wavemeter calibrations at higher frequencies are 
provided by mixing the Standard’s output with that of a swept klystron. 
Specially designed waveguide assemblies in all sizes are available for 
the Standard. And it’s all built with Narda’s attention to detail, assuring 
long, trouble-free service. 


Narda can supply all your microwave and uhf instrumentation. Our 
experience and complete line can save you time, trouble and expense. 


Write us today for our complete 
catalog, prices and the name of our 
representative who can serve you. 


the narda corporation 


160 HERRICKS RD., MINEOLA, N. Y. * PIONEER 6-4650 


NEW PRODUCTS continued 


molded construction for greater di- 
mensional stability and superior 
performance. Constant force Per- 
ma-Brushes are utilized for more 
dependable and longer service free 
life. Convenient solder type ter- 
minals or wire leads with plugs 
are available on request. The switch 
features dynamic phasing and each 
pole can be individually adjusted 
in phase relative to the other poles, 
while the switch is operating with 
a special design adjustment wrench. 
Dynamic contact resistance is ap- 
proximately 1 ohm average. Meas- 
urements are 7 in. long, 32 in. 
diameter. 


H-F TRANSISTORS 
are double sealed 


GENERAL TRANSISTOR CorP., Jamai- 
ca, N. Y., is now delivering its new 
h-f GT-760 series of transistors. 
The new series is designed for h-f 
operation as r-f and i-f amplifiers in 
broadcast receivers and as switches 
for high-speed computer applica- 
tion. The GT-760, GT-761 and GT- 
762 with respective alpha cutoff fre- 
quencies of 5 mc, 10 me and 20 me 
are doubled sealed—encapsulated in 
plastic and hermetically sealed in a 


can, 


FILLER MATERIAL 
used in casting resins 


FERRO CorP., Cleveland, Ohio, is 
producing an inorganic filler ma- 
terial known as Kanamite. It is be- 
ing used in casting resins in some 
classified electronic equipment as 
a core filler in plastic dies and as 
a strength additive in foamed plas- 
tics. In addition to being an in- 
organic displacement filler in plas- 


COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF tics, it also ads considerably to the 
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NEW PRODUCTS continued 


flowabilit; In proper percentage 
usage can contribute additional 
strength, and shrinkage in curing 
can also be reduced. Kanamite is 
the trade mark for unicellular, 
spheridized clay particles fired at 
around 3,000 F in a process devel- 
oped several years ago by the 
Kanium Corp. at the Armour Re- 
earch Foundation 


TOLERANCE INDICATOR 
for testing components 


FEDERAL TELEPHONE AND RADIO 
Co., 100 Kingsland Road, Clifton, 
N. J., has introduced a tolerance in- 
dicator designed for rapid produc- 
tion testing of resistors, capacitors 
and inductors by comparison with 
an external standard. Direct read- 
ings in percent are given on a 4-in. 
meter with four tolerance ranges 
providing sensitivities as high as 
2.5 percent full scale. The wide 
range of measurements include 10 
ohm to 1 megohm, 10 pyf to 1 pf, 
and 100 wh to 2 mh with an accu 
racy of 5 percent of full scale. 
With a separate accessory meter, 
sensitivity of 0.01 percent per divi- 
sion is available, equivalent to 0.5 


percent full scale 


TANTALYTICS 
in 2 high-temperture lines 


GENERAL ELECTRIC Co., Schenectady 
5, N. Y. Two new types of 125 C 


Solar specials 
can solve your 
design problems 


We'll build electro-ceramic 
components and assemblies 
for any requirement 


When chassis space is too small, or ambients 
too high for standard components —call Solar. 
Ditto when you need whole circuits condensed 
into limited-size areas...or many components 
integrated into a single unit. Solar takes 

your problem and winds up with the needed 


special components or sub-assemblies 


Equipped tor the job 


The Solar research laboratory is amply 
staffed with personnel experienced in designing 
specials. Engineering facilities are complete — 
we even do our own ceramic compounding, 
which gives us the flexibility to design 
exactly what you need —or adapt to it 
Extensive production facilities, recently 
expanded, enable us to manufacture your 
specials in the shortest time possible 

No matter how complex 

your problem, send it in. We'll 


work with you —in confidence 


( 
“ Mie . 


DnnoS oud 


SOLAR MANUFACTURING CORP. 


New York, N.Y. 


SALES OFFICES: 46th & Seville, 
4000 W. North / 


CERAMIC CAPACITORS © PRINTED N 
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OLAR 


Los Angeles 58 
_ Chicago 39 


The tantalum oxide film 
employed in Fansteel 
Capacitors is the most stable 
dielectric, chemically and 
electrically, yet discovered. 
Fansteel Tantalum Capacitors 
have a practically unlimited 
life, cither in use or on the 
shelf; have a maximum 

d-c leakage of only 

0.000008 ampere; and 
stable characteristics are 
unchanged over a wide 


temperature range. 


Fansteel offers Tantalum 
Capacitors in 87 sizes and 
ratings. A partial listing is 
shown here. All sizes are 


available from stock. 


Send for 
bulletin 6.100 


sca) 


Capacitors 


CATALOG capaciry | MORKING | MAXIMUM 


NUMBER wre “—" 


PP30B6A1 
PP25B8A1 
PP20B10A1 
PPIS5BISAl 


PP1OB25A1 
PPBB30A1 
PPSB50Al 


PP4B60A1 
PP3.5B75A1 
PP2BIOOAI 
PP1.758125A1 


PP140B6A1 
PPIOOBIOAI 
PP7OBIS5A1 


PP40B30A1 
PP25B50A1 
PP20B60A1 


PP15B75A1 
PP11B100CI 
PP9BI25CI 


PP325B6A1 
PP250B10A1 
PP175B615A1 


*— 15% +20% at 120 cps, 25°C 
§ Microamperes, ot 25°C 


FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Iilineis, U.S.A. 


TANTALUM CAPACITORS 


For additional information on all items on this page, use post card on last page. 
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NEW PRODUCTS (continued 
tantalytic capacitors have been an- 
nounced. The rectangular case 
types range in rating from 36 pf 
at 100 v d-c to 220 wf at 25 v. The 
cylindrical case types range from 
36 pf at 100 v to 160 pf at 10 v. 
Designed to operate in the high 
ambient temperatures produced in 
jet engines and guided missiles, 
the new units will perform for 
1,000 hr at 125 C without losing 
more than 20 percent of initial 
25 C capacitance. The rectangular 
units may be mounted in the same 
chassis space as the cylindrical, 
slung-type units. Construction fea- 
tures tantalum foil and a nonacid 
electrolyte in both polar and non- 
polar types. The cylindrical units 
feature a double casing and a 
double bushing seal, to check the 
evaporation of the electrolyte. The 
cylindrical units are similar in 
shape to the 85 C line, but slightly 
larger, and can be mounted with 
the same type of clamps. The rec- 
tangular units are best for bus-bar 
wiring applications, and the cyl- 
indrical for point-to-point wiring. 


LAB POWER SUPPLY 
is a portable unit 


THE STRONG ELECTRIC CorpP., 142 
City Park Ave., Toledo 2, Ohio, has 
developed a _ portable laboratory 
power supply transformer unit for 
convenient, on-the-spot availability 
of any desired output voltage. With 
3-phase, 230-250 v, 60-cycle a-c in- 
put, the unit has two output 
ranges: 211-640 v, 31 amperes, in 
10-v steps; and 100-295 v, 66 am- 
peres in 4-v steps. Adjustment is by 
8 fine steps and 8 coarse steps with 
overlap. Taps are changed on 3 
phases simultaneously. It is de- 
signed for continuous duty at the 
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NEW PRODUCTS 


rated output, and includes a heavy 
duty 115-v cooling fan. Parallel 
100-ampere capacity output jacks 
are provided 


a 
40 60 


dC 
MICROAMPERES 


MICROAMMETERS 
with 4-in. dial scale 
BURTON-ROGER Co., 42 Carleton St., 
Cambridge 42, Mass. The new Hoyt 
No. 647 d-c and No. 648 a-c micro 


ammeters for industrial panel in 


stallations feature smoothly finished Operating at 100°C (212°F) 
black Bakelite cases which are not inpur | CONT. D-C OUTPUT 
affected by industrial fumes or high pom circuit | A-C AT 100°C 

temperatures. Meters are available 5 Rectifiers deliver full rated 


Fansteel High Temperature 


with provision for bottom illumina TADL35L 1-35-1-H 5 | 0.004" power output, continuously, 


TEUH315(?) | 2-8-1-D 132 0.020(") with no derating whatever. At 


in. mounting stud dimensions, The TBUIOOL 1-100-1-H | 2600 0.020 ae 
No. 647 d-c meter has the standard temperatures up to 150°C 


Hoyt high-torque, D’ Arsonval TEB328L() | 2-11-1-D 363 0.150 
movement; the No. 648 a-c meter, TEWO66L 4-4-1-B 132 0.180 coe 
TECO7OL «= 4-5-1-8 | 165 0.300 derating is necessary. 
cross arm balance TEXO3ML «| 4-1-3-B | 33 1.59 
TED200LN | 2-13-1-C-N| 214 | 0.600 Fansteel High Temperature 


TBYOGOL =| 4-3-1-B 18 | | 1.0 Rectifiers are available in all 


TBYO60L | 4-3 Se | 1.0¢") standard cell sizes and all 
VERSES | oe | 23) standard circuit arrangements 
TEFW332L(4)| 2-13-1-0 | 429 | 548 | 4.64) _— ae 
and with all standard 
TBGO84L | 2-1-1-C 13 10.4} 5.2 ; 
TETOSOL | 4 2-1-B 53 9| 46 protective finishes — moisture 
TEP3I4LQ7) | 2-7-2-D | | 189 ie resistant, fungus resistant 
é; 
TERO2ZOL § [6-3-1-B 79.5 |12.%) and a salt-spray resistant 
+f - | | | osie . | 
a TEROSAL \4 3B | 27.8 | 25.8 finish that meets MIL 
TBROOSL | 6 1-4-B | 32.5) 51.65) ; 3 
| specifications. The table 
(') Capacitive Load. Ratings unmarked are for resistive or induc indicates a par tial list of ov er 


tion and have standard 4 in. by 3," 


(302°F), only moderate 


an air damped, jeweled movement 
vit} 


tive loads 
() Hermetically Sealed 100.000 available tv pes 
() Two stacks required 


¢t 
e > ¢e (4) Three stacks required 


(5) Resistive, inductive or capacitive load Send for 


. bulletin 6.401 


INDICATOR ee 


replaces bulkier scopes FANSTEEL METALLURGICAL CORPORATION || - 
TEKTRONIX, INC., P. O. Box 831, North Chicago, Iilinois, U.S.A. 
Portland 7, Oregon. Type 360 indi- 


ok teal oni DEPENDABLE RECTIFIERS SINCE 1924 


cator contains a 5-In 
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These man-made “sapphires” provide 


EXTRA strength... 
EXTRA hardness... 
EXTRA precision... 


For mechanical, electrical and electronic applications, Stupakoff Alumina 
Ceramics provide highly valuable characteristics. Because they are ex- 
ceptionally hard, parts made of this material serve well under conditions 
of abrasion and wear. Because of the material’s high strength, it finds 
many applications where its resistance to pressure, shock and impact 
adds to the life and service of an assembly. Because Stupakoff has the 
equipment and skill to mass-produce alumina parts with dimensions held 
to close tolerances, Stupakoff precision ceramics assemble readily and 
funetion correctly. 

Parts may be simple or complex, ground or machined, plain, metallized 
or assembled. Our research and engineering facilities are available to assist 


in the design of your parts. 


Write Dept. E. 


Lili fie ne 


‘Division of The CARBORUNDUM Company 
fie, 38 LATROBE, PENNSYLVANIA 


NEW PRODUCTS continued 


accelerating-voltage supply, verti- 
cal amplifier with a sensitivity of 
0.05 v per division, and a calibrated 
vertical attenuator. It can take the 
place of a bulkier oscilloscope in 
single monitoring applications, or 
several can be used along with 
other instruments as building blocks 
in complex sequence-control and 
monitoring systems. Features in- 
clude: d-c to 500 ke vertical-ampli- 
fier passband; four calibrated sen- 
sitivities from 50 mv per division 
to 50 v per division with 10-to-1 
attenuator for continuously vari- 
able sensitivities from 50 mv per 
division to 500 mv per division 
Horizontal gain control permits 
sweep calibration. Weight is 9 lb; 
price, $195. 


COAXIAL FILTERS 


for uhf and microwave use 


MICROPHASE CorP., Box 1166, West 
Acton, Mass., has announced com- 
pact, low-pass coaxial filters for use 
in the uhf and microwave region 
from 100 to 2,000 mec. Featuring 
insertion loss less than 1 db, the 
attenuation of series LS rises to 
60 db within 25 percent, and that 
of series LF within 13 percent of 
the cutoff frequency. These filters 
are useful for suppression of har- 
monics and spurious radiation from 
transmitters and receivers, and for 
laboratory measurements. The fil- 
ters, rated at 100 w, are 8 to 8 in 
long, and weigh 5 to 9 oz, dependent 
upon cutoff frequency. They ar 
resistant to vibration and shock, 
and can meet the requirements of 
MIL-E-5400 and MIL-E-5422C. 
Type N connectors, one male and 
one female, are normally furnished; 
other connectors, including types 
BNC, C, and UHF, can be provided. 
Standard cutoff frequencies avail- 
able are 100, 200, 400, 700, 1,000 
and 2,000 me. Other low-pass, as 
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Well as high-pass and band-pass 
filters, are available with cutoff fre ‘ 
; ‘ Pa 4 
quencies from 10 to 10,000 me 


CERAMIC MATERIALS 


‘ 


’ ; ce RAM 
| L DATA CHART Stupakoff wees 
TECHNICA — wenn me = mwa 


- Seon am se" 
oe 


DOT GENERATOR 
for circuit checking 


TRIPLETT ELECTRICAL INSTRUMENT 
Co., Bluffton, Ohio Model 3438 
dot generator checks video, r-f, i-f, 
syne and color circuits with mod 
ulated r-f 

(20 to 55 me) outputs available. 
Horizontal 


(channels 2 to 6) and i-f 


syn pulses (15,750 cy- 
cles) and vertical syne pulses (60 
cycles) are available for checking 


syne circuits. Other features in- 
clude: horizontal bars (480 to 600 


cycles) and vertical bars (crystal 
controlled at 189 k for checking NEW TECHNICAL DATA On 


linearity on black-and-white and 


color sets; and cross hatch used to 
check overall linearity with 11 ver- ‘ ° CERAMIC MATERIALS 
tical bars and 8 horizontal bars. A Stupakott 


square block will be produced for 

the cross-hatch pattern. On the The very latest technical information on a wide range of cerami 
equipment white dots of prope) materials is given in the new Stupakoff Technical Data Chart 
size are used to check convergence Electrical and physical characteristics and the chemical composi- 
of color tv sets. tion of various grades of the following ceramic materials are 


included: 
ALUMINA PORCELAIN ZIRCON 
ALUMINUM SILICATE STUPALITH ZIRCITE 
STEATITE CORDIERITE FORSTERITE 

MAGNESIA 

Valuable design and application suggestions included in the 
Stupakoff Data Chart help you engineer your 
ceramic parts for lowest cost and greatest techatea! 


A date 


satisfaction. 


Send roday for your free copy of Stupahoffy 
the new Stupakoff Data Chart. Ar- remap 


ranged for ready reference. 


PRESS-FIT TERMINALS Write Dept. £ 
simplify assemblies 


SEALECTRO CORP., 186 Union Ave., 
New Rochelle, N. Y., has developed 


and manufactured terminals featur 
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Recording Galvanometers 


with higher frequencies 
higher sensitivities 


| 
| 
| 


The new Heiland Series 700C Recording Oscillograph gives you an 
increased number of channels, extended frequency range, greater 

sensitivities, and operates throughout a broader temperature range 
because of this new magnet assembly and subminiature galvanometers. 

© The series shunt-resistor networks—which with their connectors 
form a part of the completed magnet assembly—are easy to insert 

from the operating surface of the oscillograph. 
¢ Galvanometers are available in frequencies as high as 5000 cps, 

yet they need only 34 milliamperes per inch deflection. The lower 
frequencies require as little as 4 microamperes per inch deflection. 


© For your recording requirements, no matter how complex, select 
the new Heiland 700C Recording Oscillograph. 


For complete details request our bulletin No. 700-CKK 


A DIVISION OF MINNEAPOLIS- 


fe a be Gia 


130 £. Sth Ave., Denver 3, Colo 


NEW PRODUCTS continued 


ing Teflon insulation for excellen 
electrical properties particular; 
at high frequencies. Because of tl 
resiliency of this material, the ter 
minals are simply press-fitted int 
the chassis or component hole wit! 
an inexpensive insertion tool, f 
a snug, rigid, permanent install: 
tion. Press-Fit terminals a1 
especially suited to applications r« 
quiring high shock and vibratio: 
resistance. Dielectric constant ant 
loss factor are extremely lov 
Insulating properties favor mir 
iaturization and subminiturizatic 
programs. Sealectro offers stand 
offs, feedthroughs and handy co 


nectors for breakaway connection 


PREAMPLIFIER 
converts into d-c voltages 


SANBORN Co., 195 Massachusett 
Ave., Cambridge, Mass. Model 150 
Preamplifier converts rms_ values 
of a-c and voltage into proportional 
d-c voltages. Typical performanc: 
specifications when used with as 
sociated company equipment, ars 
as follows: type of reading, true 
rms; voltage ranges: 25, 125, 250 v; 
current ranges: 50, 100, 250, 500 
ma, 1 ampere; full-scale deflection 
5 cm; overall tolerance, + 3 percent 
of full seale, for frequencies be 
tween 50 cycles and 2 ke. It is usable 
to 4 ke. Rise time is 0.15 sec. Com- 
plete specifications and data are 
available on request. 


SCANNING INSTRUMENT 
for easy operation 


ROBERTSHAW-FULTON CONTROLS Co. 
2920 North Fourth St., Philadel 
phia 838, Pa. Checking and con 
trolling various steps in production 
processes are simplified through 
the use of the new Fielden elec- 


tronic scanner, capable of monitor 
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PANELOC announces 


a new 


ing up to 25 production points 

The scanner may be used in any 

industrial or lab process to monitor a Cc 
variables including temperature - 


level, flow and pressure. It is de- 


latch-nut 


a; hob nO 


eee 
ya poh eke! 


erevTyTe 


* <ewreee et 


ner block entire fastener 
‘ anchor DIOC : . = 
signed to check processes at a f \ = on door 


speed of either 1 point or 5 points 
a second, and maintains a con 
tinuous check on its own accuracy 
and operation. Further informa- 
tion on the scanner is available 
without obligation from the Fielden 
Instrument Division of the com- 
pany, 


4 required 
shim plate , a opening 


Saves Cost e Saves Time 


Saves Space e Saves Weight 


This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 

VACUUM RELAYS hinged or removable covers. It permits a larger 
Itiple pole type access opening, operates quickly with a 
ata eae destens quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 
no special tools required. Only four simple 
vacuum transfer relays are avail- parts; made of steel, cadmium plated. Three 
able for switching antennas, pulse standard sizes now available, more to be added. 
networks, and many d-c circuits. Special sizes and finishes available on order. 
Types RM2 (2 pdt) and RM4 (4 Cost very low, performance unsurpassed 
pdt) models are provided with re- Write for a catalog and price list for your file. 


JENNINGS RADIO MFc. Corp., P. O. 
Box 1278, San Jose, Calif. Multipole 


movable 24 v d-c actuating coils 

built into the flanged bases. An eee a fl Hy 2 . A> 
efficient magnetic circuit penetrates cn ae ae v 1H y we Y Fas o ~ — 
the vacuum seal by utilizing the Styles 1, 2, and 3 Panel uy —_ 4D VOY 


. ° . , Styles 1 & 2 Style 3 High Performan Snap Fasteners 
different magnetic properties of Fasteners, High Performance y aici ar P 
copper and steel. Vacuum enclosed Fasteners, Snap Fasteners. PANELOC—A product of Scovill 
contacts are rated at 12 kv peak 
and are capable of cont inuously a Scovill Manufacturing Company, Aircraft Fastener Div 
: ; Z . . 6 Mill Stre 20, Connecti 
carrying 30 me currents of 10 am- 46 i Crest, Watersury 28, Connection’ 
T ‘t} t t t a Please send me fastener catalogs checked 
eres rms : f W sti 3) 
per rms. ney can withstand te Rotary Latch ) Style 3 (MIL-F-5591A 
Styles 1 & 2 (MIL-F-S591A High Performance (NAS-547) 


tact terminals and from the termi- Send te SHED FRRTERENE CUP EP 


voltages of 18 kv peak between con- 


nals to the base. Contact resistance Name 
is only 0.005 ohm and it remains 
Company 
low even when broken under load 
Address 
due to the complete absence of any 


contaminating materials within the 
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New Bi-Directional 


Power Monitor | 


simplifies matching loads to lines 


New Sierra Model 164 is a compact, versatile, bi-directional monitor for inter 
mittent or continuous measuring of incident or reflected power, or convenient and 
precise matching of loads to lines. The instrument offers unequalled measuring 
ease and economy, since only two plug-in elements are required for coverage of all 
frequencies 25 to 1,000 mc and wattages 10 to 500 watts. Two plug-in elements 
cover, respectively, 25 to 250 mc and 200 to 1,000 mc. Both have 4 power 
ranges: 10, 50, 100 and 500 watts. Accuracy is + 5% full scale. No auxiliary 
power 1s required to operate the instrument. 


Because of its compact size and wide range, Model 164 is ideal for portable appli 
cations (mobile, aircraft, etc.) as well as laboratory use. It is supplied in a sturdy 
carrying case (one or both plug-in elements supplied as ordered) and both meter 
and directional coupler may be removed from the case for remote monitoring. The 
monitor may be equipped for most connectors normally employed with 50 ohm 
lines. A twist of the wrist selects incident or reflected power, or any power range, 
without requiring removal of power. No exchange of plug-in elements is neces 
sary to read low levels of reflected power 


TENTATIVE SPECIFICATIONS 
Power Ranges: 10), 50, 100 and 500 watts Frequency Ranges: 25 to 
full scale direct reading plug-in elements. 
Low Frequency Elements: 25 to 250 mc 


High Frequency Elements: 200 to 1,000 
me. 


impedance: 


1,000 me. Two 


Accuracy: + 5% of full scak 


insertion VSWR: Less than 1.08 


Data subject te change without notice. 


50 ohm coaxial line 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A. 
Sales representatives in major cities 


Manvtocturers of rrier Frequency Voltmeters 


Wave Anolyzers, Line Fault Analyzers rectional 


ovuplers, Wideband RF Transformers, Custom 


Radio Transmitters, VHF-UHF Detectors, Variable Im 


pedance Wattmeters, Refiection Coefficient Meters 
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vacuum enclosure. Switch capaci- 
tance between contacts is 0.33 uf, 
and operate time is less than 30 
milliseconds. Size is 44 in. long and 
4 in. in diameter. 


READ-RECORD HEADS 
dust and moisture proof 


LIBRASCOPE, INC., 808 Western 
Ave., Glendale, Calif. Model MH- 
10-A was specifically designed for 
low-cost recording or reading on 
magnetic drums in memory systems 
of digital computers. Simplicity of 
design, flexibility of operation, 
high readback signal, low noise and 
h-v insulation are features. The 
writing or record current is usually 
low—less than 20 ma, while the 
readback voltage obtained is greate 
than 0.5 v peak-to-peak across 500 
turns. Radial adjustment is 0.030 
in. The unit is completely encap- 
sulated in a die-cast aluminum case 
for moisture and has 
a 2-piece sintered core. 


resistance, 


LAMP ANNUNCIATOR 
the graphic panel type 


THE H. R. 
town, N. J., 


KIRKLAND Co., Morris- 


announces the new 
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NEW PROL yntinued 


lamp an- 
supervise 
automatic processes, flow patterns 
and the like. 
structed in one of two ways: either 
nonlighted diagrams, with raised 
strips in various colors, with in- 


yraphic panel type of 


nunciator, designed to 


It is generally con- 


dicating lights at the desired posi- 


using strips of trans 


lucent material, with light 


tions; or 
source 
behind front panel, producing a 
light spot at the desired point on 
the diagram. The annunciators can 
be supplied for mounting in a sur- 
face or flush cabinet, or on a slant- 
ing console, with or without the 


desk, 


PRECISION CLUTCHES 
in four basic types 


PRECISION SPECIALTIES, 1342 E 
58th St., Kansas City 10, Mo., has 
introduced a line of miniature pre 
cision clutches featuring a positive 
displacement drive that will trans 
mit up to 10 in. lb of torque at 
They are 
single 
nonre 


peeds up to 1,800 rpm. 
available in 4 basic types: 
revolution, over-running, 

versing and indexing. Both sleeve 
end and through-shaft mounts ars 
Small 
and high torque capacity make the 


available, compact design 


inits ideal for use in business 


equipment, servomechanisms and 


computer devices. 


SLIP SOCKETS 


for solderless connection 


lECHRON, 
3oston, 
socket 
connecting of 


INC., 254 
Mass. The 
makes 


Friend St., 

Micro-Pin 
possible solderless 
diodes, transistors 
and other components into a cir- 
cuit, particularly a printed circuit. 
Especially adaptable for submini- 
ature assemblies, it has numerous 
applications in computers, guided 
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You can get rugged, stable 
Corning Film-Type Resistors 
in all these styles 


LOW-POWER «+ In 3, 4, 5, and 7-watt sizes 
Low-power—and low-cost. High resistance 
values available. Noninductive. Stocked by 
Erie Resistor distributors 


HIGH-TEMPERATURE—-STYLE S$ * Stable per 
formance up to 200°C, without encapsulation 
or hermetic sealing. For HF, test equipment, 
radio and TV, hi-gain amplifiers where low 
noise, stable performance is needed 


HIGH-FREQUENCY—STYLE H * Combine high- 
power with excellent high-frequency character- 
istics. Resistance film is continuous, spiraled 
or Striped according to resistance range or 
application, Silver metallized bands fired-on 
ends for termination. Silicone coated; water 
cooled types uncoated 


STVLE N ¢ Designed for critical tolerance 
applications, rugged duty. Noise level very 
low. Extremely stable. Unaffected by moisture 


WATER-COOLED—-STYVLE WCS + For high 
frequency, high-power TV, FM, low-reactance 
uses. Allows mounting on 3° coax line with 
both water intake and outlet at RF ground 
potential. Interchangeable resistance element 


HIGH-POWER—STYLE R + 25 to 1,000,000 
ohms; ratings from 7- to 115-watts; noninduc 
tive. Standard tolerance 2 10 to 1,000,000 
ohms. Exceptionally good noise and frequen 
characteristics. Superior moisture resistance 
and overload capacit 


Now * 6 types ranging from 102 to 1M, ratings from .5W to 150 W, with 


these advantages. 


Stability *« You can cycle the resistive element of Corning Resistors from 
near absolute zero to red heat without damage to electrical properties 


Moisture-Proof « Wet won't affect them 
MIL-R-11804A moisture resistance tests 


Durable « Rough handling doesn’t affect them 


They pass MIL-R-10SO9A and 


The film material is fired on 


at red heat, makes an integral bond with Pyrex brand glass base. No special 


handling needed. 


Quiet ¢ No need to use over-size resistors to avoid noise caused by soldering 
Fired-in silver bands give low-load resistance, low-noise terminations 


Compact ¢ Couple them close—without damage or noise 


important ¢ New products and new prices—news in general—happens fast 
here. Let us keep you posted with our New Products Catalog and supple 
ments. Send the coupon for your free copy 


os 


Name 


7 Compan 
PRODUCT P y 


DIVISION 


Address 
City 


r-------- 


~—— Corning means seeach i Gadd ee ee my 
CORNING GLASS WORKS, 


36-11 Crystal Street * Corning, N. Y¥ 


Please send me your New Products Catalog 


| 
I 
! 
! 
Title | 
! 
! 
! 
! 


Zone State 
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& SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


Ingenious electro-mechanical 
device generates 
Sine or cosine function 


From a combination of mechanical and electrical principles, Ford 
Instrument Company engineers have produced and patented an 
electro-mechanical device to generate sine and cosine functions. The 
mechanical portion is an internal-gear angle resolver. It consists of 
two gears an internal geal and a pinion, Because the pinion has 
exactly half the number of teeth as the internal gear, the pin on its 
pitch circle traces a straight line when the pinion rolls inside the 
angle gear. 

Furthermore, the displacement of the pin relative to the center of 
the internal gear is proportional to the sine (or cosine) of the roll 
angle of the pinion 

If a linear potentiometer is now placed along the diameter of the 
internal gear and a potentiometer slider is fastened to the pin on the 
pinion, the voltage picked off by the brush is proportional to the 
sine (or cosine) of the angle. 

Two such systems, connected in tandem, produce simultaneously 
both the sine and cosine functions 

This is another example of Ford Instrument engineering ingenuity 
What appears on the surface to be a complex problem is solved by 
the combination of well-known principles 

Perhaps you have a problem that could benefit from Ford Instru 
ment experience, Ford Instrument engineers work every day with 
systems using mechanics, electronics, hydraulics, electro-mechanics 
magnetics, atomics. How can Ford help you? 


© FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 


of unusvol obilities con find a future at FORD INSTRUMENT COMPANY. Write for information 


NEW PRODUCTS 


missiles, telemetering, small radio 
receivers and hearing aids, The 
init is a spring-backed, plug-in 
socket made of copper alloy. Its 
outer shell is approximately 0.2 
in. long and 0.08 in. in diamete! 
It is press-fitted and dip-soldered 
into the circuit board. Diamete1 
of the socket is such that the re 
ceiving hole in the circuit board 
can be either punched or drilled 
The sockets are currently availabl 
from stock to fit leads of 0.016 in 
diameter and will soon be availabl 
for lead sizes of 0.175 in. and 
0.022 in. 


DIGITAL VOLTMETER 
designed for bench-top use 


CONSOLIDATED ENGINEERING CORP., 
300 N. Sierra Madre Villa, Pasa 
dena 15, Calif. Type 33-110 Sadic 
digital voltmeter has a sensitivity 
such that 10 mv provides full-scale 
digital output (999). Controls 
permit selection of any voltage in 
either of two ranges (10 to 25 and 
20 to 50 mv) for full-scale readout 
Output may be used for operation 
of automatic typewriters, card 
punches and tape punches. De 
signed for bench-top use, the in 
strument requires no external 
power supply other than 115-v, 
60-cycle a-c. Input signals must 
remain constant long enough for 
the Sadic to attain balance. Strain 
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NEW PRODUCTS continued 


gages, pressure pickups, load cells, 
position-measuring potentiometers, 
thermocouples, analog computers, 
and mass spectrometers are a few 
of the devices which may provide 
this type of signal. This analog-to- 
digital converter operates on the 
self-balancing Thomson-Varley po- 
tentiometer principle and has 1,000 
discrete balance positions. It at- 
tains balance in a maximum of 0.8 
sec. The converter measures ap- 
proximately 94 by 10 by 184 in. 
Additional details are contained in 
CEC bulletin 3002, 


HOT TUBE PULLER 
built in two models 


HUNTER TOOL Co., 6608 S. Gretna 
Ave., Whittier, Calif., has added a 
hot tube puller to ts line. Built in 
two models—omw straight and one 
bent at a 90-deg angle (illus- 
trated )—the tube puller is designed 
to remove hot tubes in a jiffy. It 
is easy to operate. Just clamp over 


ee a a ene Encapsulated Precision Wire Round Resistors 
out, 
Defy Shock, Vibration and Extreme Changes 


Completely sealed in epoxy resin, RPC has engineered Type L Resistors that are 
protected against extremes of humidity, temperature, altitude conditions, corrosion, 
shock and mechanical damage. Type L Resistors meet requirements of military 
specification MIL-R-93A, Characteristic A. 

RPC can supply Type L with lug terminals or wire leads in a complete line of 
standard, midget and sub-miniature sizes, All resistors are wound with low 
temperature coefficient alloys unless otherwise specified. Resistance tolerances to 


+ 0.02% available. Resistors can be furnished with special temperature coefficients 
and matched characteristics 


Networks, ratio resistors, special assemblies and types for high temperature opera 
tion are made to meet specific requirements. Our Engineering Department is 
available for consultation on resistor problems 


Sales representatives in principal cities of the United States 


RELAY 
withstands vibration, shock 


BARTH ENGINEERING AND MFG. Co., | R E S i S T A N Cc E p R oO D U Cc T S Cc © . 


Milldale, Conn., announces com- | 914 SOUTH 13TH ST. HARRISBURG, PENNA. 


pletion of the development of a 
premium relay specifically aimed 


Write for additional information without obligation. 


Manufacturers of High Quality Resistors 
Precision Wire Wound—High Voltage—High Megohm—High Frequency 
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Greater Sensitivity, 
Vibration Resistance 
Engineered in 


Y 


co. ae H’ Rel 
Shown Actual Size Diamond e ays 


Continuing development of “Diamond H” miniature, hermetically 
sealed, aircraft type relays is constantly widening their performance 
range. Now, for example, in a 4 PDT relay: sensitivity to 85 mw 
with vibration resistance of 500 cycles at 10 “G” and 30 “G” shock 
resistance; vibration resistance of 55 to 2,000 cycles at 20 “G” with 


50 “G” shock resistance and maximum sensitivity of 1/2 watts. 


Excellent contact reliability makes “Diamond H” relays pre- 
ferred choice for critical jobs in vital applications ranging from 


guided missiles to high speed camera equipment. 


TYPICAL PERFORMANCE CHARACTERISTICS 


Vibration Resistance: 10-55 cycles at 1/16” double amplitude 
55-500 cycles at 15 “G” 
55-1,000 cycles at 15 “G” 
§5-2,000 cycles at 20 “G” 
Temperature Range: —55° to 4+ 85°C. 
65° to + 125°C. 
-65° to + 200°C. 
Coils: Resistances—1 ohm to 50,000 ohms 
Arrangements—single coil; 
two independent coils, either or both of which 
will operate unit 
Insulation Resistance: 1,000 megohms at room temperature 
100 megohms at 200°C, 
Dielectric Strength: 450 to 1,250 V., RMS 


Operating Time: 24 V. models 10 ms. or less; dropout less than 
3ms 

Contacts: 30V., D.C.; 115V., A.C.; 2, 5, 7% and 10A., 
resistive; 2 and SA. inductive. 

Minimum 100,000 cycles life. 

Low interelectrode capacitance — less than 5 
mmf. contacts to case; less than 2% mof. 
between contacts 

Special Ratings: to 350 V., D.C., 400 MA., or 
other combinations including very low volt 
ages and amperages or amperages to 20. 

Operational 
Shock Resistance: 30, 40 and 50 “G” plus 


Mechanical 
Shock Resistance: up to 1,000 “G”" 


Mounting: 9 standard arrangements to meet all needs — 
plus ceramic plug-in socket. 


Size: 1.6 cu. in 
Weight: 4 oz. or less 


Call on “Diamond H” engineers to work with you in 
developing a variation to meet your specific requirements. 


THE HART MANUFACTURING COMPANY 


202 Bartholomew Avenue, Hartford, Connecticut 


NEW PRODUCTS continued 


at extreme vibration and shock en- 
vironments. The company is now 
producing a four-pole double-throw 


version of the relay. 


SERVO MOTOR 


in high temperature unit 


JOHN OSTER MFG. Co., 1 Main SBSt., 
Racine, Wisc., now offers a new 
high temperature size 15, 400- 
cycle servo motor which also meets 
Mark 7 specifications. Operating 
temperatures up to 150 C continu- 
ous 1,000 hour ambients have been 
attained. Extremely small air gap 
results in top performance for a 
high torque-to-inertia ratio. Hu- 
midity protection is given by en- 
capsulating the entire stator in a 
thermosetting resin to meet MIL- 
E-5272A. Series 2287 has stainless 
steel ball bearings and meets MIL- 
S-17087 specifications. Dimensions 
are 1.437 in. o-d by 1.640 in. long. 
Weight is 8 oz, minimum stall 
torque 1.45 in. oz, no load speed 
4,800 rpm minimum and power 
input at stall is 12.2 w total. 


STRIP CHART RECORDER 
of the multiple-range type 


APPLIED PHYSICS CorRP., 362 W. 
Colorado St., Pasadena, Calif., is 
now producing a multiple-range 
strip chart recorder, which auto- 
matically switches between a series 
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NEW PRODUCTS continued) 


of full-scale ranges of 0 to 110, 100 
to 210 and on up to 900 to 1,010 
mv. Model 39 recorder is particu- 
larly useful for applications, such 
as measuring smal] voltages or 
currents with an_ electrometer, 
where emf values must be recorded 
with high accuracy over a wide 
range of values. Range switching 
is performed by limit switches at 
the ends of the recorder slidewire, 
so that a higher or lower range is 
automatically selected when the 
recorder pen reaches either end of 
the scale. 


METERS 
in a wide variety of types 


PHYSICS RESEARCH LABORATORIES, 
INC., 507 Hempstead Turnpike, 
West Hempstead, Y., announces 
the new C. P. Goerz (Vienna) pre- 
cision (+ 0.5 percent) moving coil 
ammeters, milliammeters, micro- 
ammeters, galvanometers,  volt- 
meters and high sensitivity milli- 
voltmeters and electrodynamometer 
single and three phase (both three 
and four wire) wattmeters. Most 
models are available for a-c and 
d-c. With the aid of accessories 
currents as high as 300 amperes 
may be measured. The millivolt- 
meters can be converted to h-f 
ammeters (ranging from 50 am- 
peres at 800 ke to 200 ma at 50 
mc) by separate thermotransform- 
ers. All units have mirror scales, 
knife-edge pointers, are light and 
compact. Catalogs are available. 


BATCH COUNTERS 
for industrial application 


THE COMPUTER - MEASUREMENTS 
CorpP., 5457 Cleon Ave., North Hol- 


ELECTRONICS — November, 1955 


EFLON) weet 


Mihi Sass 3 


eh CS 
ret fe rel Lt he 


=) DuPont 


7 ‘ 3 trademark 
f 


Dielectric Strength: 480 v/mil 

Dielectric Constant (60 to 10* cycles): 2.0 
Power Factor (60 to 10* cycles): <0.0005 
Volume Resistivity: 10'° ohm-cm 

Surface Resistivity: 3.6x10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500'F. 
Chemical Resistance: completely inert 
Moisture Absorption: zero 


TD 


FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 
liners, coaxial spacers, layer insu- 
lation or any other parts or forms 
subject to high charge, extended 
frequency range, mechanical and 
thermal shock, extreme tempera- 
tures and climatic conditions, 


You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane’ gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 
id adherence to your specifications, 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 
dure—“‘John Crane’s” laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
1802 Cuyler Ave., 
Chicago 13, Illinois 


In Canada: Crane 
Packing Co., Ltd., 
617 Parkdale Ave., 
N., Hamilton, Ont. 
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SPURS sd HELICALS ° 


WORM AND WORM GEARS e 


STRAIGHT BEVELS 


LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


1021 PARMELE STREET, 


_—_— 
(Type L301) Aske- 
rel immersed Pilter 
Reactor 


(te 
(Type J3-01) Aske- 
rel immersed high 
impedence Filament 
Transformer 


“Magnatran components ha 


siderably to 
beyond-the- 

than 
They have been proven in 


GEARS 


ROCKFORD, ILLINOIS 


a ae 
(Type N3-01) Uni- 
tized Rectifier askarel 
immersed for Klys- 
tron Bomberding. 


ve contributed con- 
: é re 

the fact that REL now makes —_ 

horizon FM multiplex we Ss 

i manufacturers 

all other reno gepend 

nd maintenance. 


able, both in performance @ nd ple Magnatran 


oin the ranks and enjoy 


magnetic componen 


— 
(Type N302) Uni- 
tized Rectifier askerel 
immersed Beam Sup- 
ply 


ts for the electronics industry. 


NEW PRODUCTS (continued 


lywood, Calif. The Detectron DS- 
700 series batch counters are de- 
pendable, direct-reading totalizing 
electronic counters especially de- 
signed for such applications as: 
industrial batch counting, measur- 
ing characteristics of jet engines, 
turbines, electric motors, and count- 
ing total revolutions of high-speed 
shafts. Available in four models 
the series will operate with abso- 
lute accuracy from 0 to 100,000 
counts per second, depending on 
the number of decades. Relay con- 
tact closure and negative output 
pulse of approximately 100 v is 
provided each time the electronic 
decade section reaches maximum 
count. Relay contacts are rated at 
5 amperes, 115 v, 60 cycles. Net 
weight ranges from 8&4 lb on the 
l-decade unit to 134 lb on the 
i-decade unit. Complete specifica- 
tions are available on request 


NOISE DIODE PROBE 
for very high frequencies 


RS ELECTRONICS CorpP., 435 Portage 
Ave., Palo Alto, Calif., announces 
production of an accessory noise 
diode probe which may be used 
with the company’s noise genera- 
tors for very high frequencies, or 
when low output capacitance is re- 
quired, The probe contains a sep- 
arate noise diode which places the 
noise source directly at the ampli- 
fier input (or other apparatus) un- 
der test, Lead length problems at 
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NEW PRODUCTS continued) 


very high frequencies are thereby 
minimized, The capacitance and FOR SCIENCE and INDUSTRY 
resistance of the noise source is 
adjusted by changing the resistor 
or variable shunt capacitor within 
the probe. The probe cord plugs 


into the front panel of the noise the lectro Pulse 

: a 
generator; a front panel switch on | 
all RS noise generators selects °o 
either the internal nose diode or VARIABLE os GENERAT ie 
the probe Operation to 330 KC 


Variable Duration and Delay 
Low Internal Impedance 


Literature LOW COST... HIGH PERFORMANCE 


High-Stability Resistors. Pyrofilm 

Resistor Co., 8 Whippany St., Mor- 

ristown, N.J., has available bul 

letin PT1000 on new glass-sealed 

carbon film resistors. The resistor 

described offers particular advan- 

tages in high-precision networks 

Described in the literature is the 

stability characteristic of the re- 

sistor which is +0.03 percent per Model 4120A 

year at 0.5 w rating and derating | 

to zero power at 140 C. With a 

l-w rating, derating to 160 C, ~ 
stability is better than +0.1 per A truly wide-range laboratory -type unit — 
cent in 1,000 hr. Resistance values a basic instrument for pulse circuit test and 
indicated in the literature range development. Its versatility, compactness and 


from 1 ohm to 30 megohms. Leads ; a : , : ; 
ean withstand up to 16-Ib pull simplicity of operation allow wide application 


Actual size is %% in. diameter by in production and laboratory testing of: 
in, measured the length of the Computers... Telemetering... Television... Magnetics 
vomtater ecy Nuclear Research and Development...Radar 


Coaxial Terminations and Direc- | ... Navigational Systems. 
tional Couplers. The Narda Corp., 
160 Herricks Road, Mineola, L. I., 
N. Y. Four models of coaxial di- 
rectional couplers offering complete 


* 33 CPS to 330 KC Rep. Rate * 1 to 100 .s Delay « .25 to 
100 ,.s Pulse Width © At least 60 V Amplitude ¢ .1 ».s Rise 
power measurement over the most Time * Blocking Oscillator Sync. Pulse ¢ 5'4’’x 19” Standard 
widely used frequency ranges from Rack Panel ¢ Complete with Regulated Power Supply 


225 to 4,000 me, are described in Write for Complete Data: Our Bulletin 4120A/E 
catalog sheet 282. A new line of | 

fixed and sliding coaxial termina- 

tions, covering the entire frequency | The Model 4120A Variable Pulse Generator is the 
range from S$ to X bands (2,400 to , latest addition to the Electro-Pulse line of pulse 
12.400 mc), are described in cat instrumentation which includes Analog and Digital 
alog sheet 302. Photographs, appli- . . Time Delay Generators, Pulse Oscillators and the 


cations, features, specifications and 2100 series precision Pulse Generators 


: ’ 
prices are included in both catalog ‘ @ Model 2120A PULSE GENERATOR 
sheets. : 


Representatives in Major Cities 
Radio Interference Suppression. 


He Te lo ‘or > ge > - ——— 
Metal Textile Corp., Roselle, N. J., f 4 a by q 
has available a booklet discus- ities ’ Ae. 
sing the suppression of radio in- 11861 TEALE STREET, CULVER CITY, CALIFORNIA 


terference with Metex electroni Telephones: EXmont 8.6764 and TExas 0-8006 
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Your filters can be no better 
than the engineering and winding 


of the coils with which they are made. 


And Barker & Williamson 
has had longer experience 
in the engineering and winding of coils 


than any other manufacturer 


. ++ dating back to B & W's introduction 


of the world’s first Air Inductor. 


Single layer solenoid coils . . . universal units 
with single, multiple pie, or progressive 
windings . . . r-f, i-f, and oscillator coils . . . 
traps, discriminators, toroids, filters, r-f and 
delay line chokes. 


Barker & Williamson, Inc. 


mga 
237 Fairfield Ave., Upper Darby, Pa, 


| 


NEW PRODUCTS (continued 


weatherstrips and r-f gaskets. 
Types, shapes and sizes of shield- 
ing products are illustrated and 
described. The booklet tells how to 
specify and lists normal tolerances. 


Capacitor Literature. General 
Electric Co., 1 River Road, Sche- 
nectady 5, N. Y., has published 
the following new pamphlets on 
capacitors: (1) GED-2620, des- 
cribing the basic characteristics 
of specialty capacitors for use in 
electronic systems. (2) GET-2417, 
giving a complete listing of GE 
capacitors for the electronic in- 
dustry with basic applications, 
ratings, tolerances and tempera- 
ture ratings. (8) GEA-4996B, an 
explanatory bulletin on the func- 
tions of networks and methods of 
determining the suitable unit for 
each application. A capacitor net 
work application data sheet, es 
sential for all radar and missil« 
applications, is included. (4) 
GET-2333G, giving specifications 
for Tantalytic capacitors. (5) 
Two bulletins on the 125 C Tan- 
talytic capacitors. Bulletin GET- 
2502 describes the rectangular 
case units; GET-2513, the cylin- 
drical, double case units. (6) 
GEA-6258 gives general informa- 
tion on the company’s new lines 
of tantalum foil capacitors for 
high temperature applications. 


Production Facilities. Telectro In- 
dustries Corp., 35-16 37th St., 
Long Island City 1, N. Y., has pub- 
lished a 24-page booklet describ- 
ing facilities and typical products. 
Sections of the booklet describe 
in text and illustration the cor- 
poration’s facilities for designing 
and engineering service, produc- 
tion personnel, and testing. A list 
of available machine tools and 
electronic test equipment is in- 
cluded. Typical products are il- 
lustrated with line drawings and 
photographs showing assemblies 
and subassemblies; aircraft in- 
dustry equipment; recording and 
audio equipment; electronic test 
equipment; interphone and con- 
trol equipment; electronic indus- 
try equipment, and special prod 
ucts and facilities. 


Wire-Wound Resistors. Precision, 
Inc., 730 Lyndale Ave. North, 
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NEW PRODUCTS continued 


Minneapolis, Minn. An _ 8-page 
brochure describes various types 
of wire-wound resistors now avail 
able. It also contains valuable 
information in the form of an al- 
loy characteristics chart listing 
symbols, alloys, trade names, 
nominal temperature coefficients, 
thermal emf on copper, and a 
guide to proper selection The 
bulletin covers fixed, adjustable, 
tapped multisection, pigtail termi 
nal, and ferrule terminal vitreous 
enamel, as well as wire-wound pre- 
cision resistors, and_ includes 
photographs of each available 
type. 


Explosive-Driven Cutters. Beck 
man & Whitley, Inc., 915 E. San 
Carlos Ave., San Carlos, Calif. 
Three designs of guillotine-type 
explosive-actuated cable cutters 
(covering a wide range of destruct 
requirements in most of the major 
missiles in production and under 
development) are described in a 
new leaflet, Form EDC-555. Simi- 
lar in overall arrangement, the 
three types illustrated vary pri- 
marily in the diameter of the 
cables they are able to cut. These 
include 9/16 in. and 14 in. diam- 
eters, and 2} in. by 14 in. maxi 
mum packs. Besides being illus 
trated photographically, the units 
are detailed with scaled dimen 
sional drawings and_ specifica 
tions. 


Rectifier Power Supplies. Opad 
Electric Co., 69 Murray St., New 
York 7, N. Y. To facilitate quota 
tion on special and custom-built 
rectifier power supplies, the com 
pany offers a 2-page power equip 
ment questionnaire form as a con- 
venience in specifying power 
supply requirements. The form is 
designed to reduce the many vari 
ables down to a simple selection 
arrangement and eliminates the 
possibility of overlooking any im 
portant features or requirements 
Copies of form PEQ are available 


on request 


Toroidal Coil Winding Machine. 
Arnold Magnetics Co., 5962 Smiley 
Drive, Culver City, Calif. A new 
1-page folder describes a portable 
toroidal coil winding machine 
ised for both laboratory and pro 


— 


= E MODEL C-6 


RESISTANCE METER 


quick CHARGE 


DIRECT READING FROM O 
OHMS TO 10,000,000 
MEGOHMS 


@ 3 TEST VOLTAGES: 12, 50, 500 VOLTS 
@ ACCURATE WITHIN 3% TO 1,000,000 MEGOHMS 
@ PRE-SETTABLE “CHARGE ADJUST” CONTROL FOR RAPID 


GO, NO-GO CAPACITOR CHECKING $200 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 


Industrial Instruments Division 
P. O. BOX 13058 2831 POST OAK ROAD HOUSTON 19, TEXAS 


219-55 
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FOR POWER SUPPLY, COMMUNICATIONS AND ELECTRONIC APPLICATIONS 
ADVANCED DESIGN, HIGHEST QUALITY 


MICROPHONE CABLE 


a 


Super flexible with semi-conducting 

textile shield and long-wearing neoprene 

jacket. Cadmium copper conductors for long 

flex life, insulated with high dielectric strength rubber. Noisy circuits are 
eliminated. Other types also available. 


SPEECH INPUT AND SOUND SYSTEM CABLES 


_ a” 


Semi-rigid polyvinyl chloride Types. Solid or stranded conductors with 
bare or tinned copper shield. And, with cotton braid or Plastite™ jacket 
Also, Enamel Textile Types. 


SIGNAL WIRES 
Bare soft copper conductors insulated with high dielectric strength poly 


vinyl chloride insulation, Underwriters’ Laboratories approved for fire 
and burglar alarm system internal wiring. 


INTERCOMMUNICATIONS CABLES 


TELECABLE® Multiconductor Paired Inside Wiring Cable 


Semi-rigid polyvinyl chloride insulation, brown or ivory polyvinyl chloride 
jacket. Light weight, easy to install, unaffected by humidity. 


PORTABLE CORDS 


Underwriters’ Laboratories approved —for power supply on electrical 
equipment. Neoprene jacketed DYNAPRENE® and rubber jacketed types 


CORD SETS AND CABLE ASSEMBLIES 


Custom-built to customer's requirements. Using either standard cordage 
or cord designed to fit your particular application, Whitney Blake can 
furnish regular line cords or special purpose cords having attached or 
integrally molded rubber or Plastite fittings 


Well Built Wires Since 1899 


© 1955 


> WHITNEY BLAKE COMPANY 


14, Connecticut 


NEW PRODUCTS continued 


duction requirements. The litera- 
ture explains how the machine 
sets up quickly, is easy to operate, 
accommodates a range of wire 
sizes from Awg 26 to 44, and 
winds at speeds up to 1,500 turns 
per minute. 


Connectors. Whitney Blake Co., 
New Haven 14, Conn., has avail 
able a 4-page folder entitled “A 
New Approach to Connector Prob- 
lems”. The _ illustrated folder 
shows the company’s new electri- 
cal connectors and explains how 
many types of AN connectors can 
be built up from a few basic com- 
ponents, thereby reducing greatly 
the number of parts that must be 
stocked, The connectors described 
give weight and space savings, are 
built to Army-Navy Specification 
MIL-C-5015B, and are waterproof, 
vibration proof and environmental 
resistant. The folder also illus 
trates new types of termination 
provided and describes the new 
enclosed type socket contact de- 
veloped for these connectors to 
provide protection against test 
prods and abnormal abuse. 


Pulse Signal Simulator. Haller, 
Raymond and Brown, Inc., State 
College, Pa. A single sheet illus- 
trates and describes the model 
60.3-01 pulse signal simulator 
which is designed to simulate 
typical radar signals and other 
signals as training aids, or for 
use as a piece of test equipment. 
Power supply requirements, me- 
chanical specifications and electri- 
cal characteristics are given. 


Switch Brochure. General Devices 
Inc., P. O. box 253, Princeton, 
N. J., has published a 4-page, 
2-color brochure on _ high-speed 
multicontact sampling switches. 
It illustrates the company’s three 
basic proven switch designs which 
are available with a wide variety 
of contact arrangements and inte- 
grated motor drives for use in 
military, scientific and commercial 
purposes. Detailed photos show 
the variety of applications. Also 
illustrated is a performance chart 
showing the extended service-free 
life of a typical 60-contact 300- 
rpm switch, covering one year’s 
continuous operation and over 50, 
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000,000 revolutions Feat ired i! EAG. -E ; LEXO PU iS t 
the brochure is the new Perma L 


Brush. The constant force char e 
acteristics of this design results re eat C C t timer 
in minimum wear and enables 
maximum performance. WITH 5 p D T SWITCH 

. . = > 


Radiation Measuring Equipment. 
Nuclear Instrument and Chemical] 
Corp., 229 W. Erie St., Chicago 10, 
Ill. A 48-page, 2-color catalog 
describes a complete line of radia 
tion measuring equipment fo. 
medical, industrial and research 
applications. Included are photo 
graphs and descriptions of indi 
vidual instruments as well as sug 
gested groupings of units for 
specific applications Scalers, 
count-rate meters, portable in 
struments, Geiger, proportional 
and scintillation counters are des 
cribed. 


Magnetic Null Indicator. Doel- 
cam, a division of Minneapolis- 
Honeywell Regulator Co., 1400 
Soldiers Field Road, Boston 35, 


Mass. A new 2-page bulletin cov 
ers the Magnetik null indicator, a 


portable temperature measuring No gear change or resetting of cams required 


instrument. The bulletin provides 
v 
complete engineering data on the si ; : : 2 td 
; This Flexopulse Repeat Cycle Timer is ideal | OFF TIME On TIME 
low-level, linear-deflection d-c null : : of 1 ppvusrase —o} «-aniusvasce 
for controlling processing machines requiring | = 
indicator. Included is a technical ' Th. an)? “off” 
adjustable timed cycles. The “on” or “o 
intervals are easily adjusted. Either can be 


adjusted without disturbing the setting of the 


description of the engineering 
concept of the division’s second 
harmonic magnetic converter cov 
ering such features as isolated 
input, immunity to 60-cycle 


other. Instead of resetting cams or changing 
gears, simply loosen two knurled nuts, Then 
set “on” and “off” periods by moving ad 


pickup, and rugged design. justable pointer. Tighten serews, and the ( 


job’s don ~~ EORTACY CONTACT | 
Analog-To-Digital Converter. J. B 0s 


2-1 
Rea Co., Inc. 1728 Cloverfield HAS CYCLE PROGRESS INDICATION: “2 = “tOite 


Blvd., Santa Monica, Calif., is offer- A movable flag indicator passing over the time s ale between adjust- 
ing an 8-page illustrated brochure able arms, indicates portion of cycle elapsed in either of the s.p.d.t. 
describing the company’s anlog positions, Swit hing operation takes plac e at zero. 

to-digital converter and systems 
in which it operates. Illustrated 
with photographs and block dia 
grams, the brochure describes the 


high-speed, accurate operation 


Flexopulse is ideal for periodically operating valves to reverse the 
flow of liquids, for operating signals or for injecting chemicals, 120 
second up to 20-hour dials are available. Synchronous motor 
powered. Send coupon today for free Bulletin 320. 


(0.1 percent accuracy) of the 
REA-Converter Als scribe 
7 mo Gow ribe q EAGLE SIGNAL CORPORATION 
is a typical system, incorporating Industrial Timers Division, Dept. £1155 
; > ad MOLINE, ILLINOIS 
a new high-speed input commuta 


tin 


. . "lense send free Bulle 
tion switch, digital output mag “ Fienepoles Repost Cy 
netic recorders and programming 


circuits. 
Potting Connectors. Cannon Elec- 
tric Co., 422 W. Avenue 33, Los 


Angeles 31, Calif. Numerous il- 
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Ae 
t led by D. 8. Kennedy & Co. 


This gigantic VHI’ antenna stands 

120 feet high and is 130 feet wide. 

Located in South Dartmouth, Mas 

it transmits to Cedar Rapids, Ia 
1100 miles away and is a vital 

link in our radar defense system, ‘The 

also by 


smaller “dish” antennas, 


Kennedy, are 28 feet in diameter 


Pe te 


+ 


°D.S. 
s - 


MBF bie Rainn Bras 





NEW PRODUCTS continued 


lustrations coupled with concise in- 
struction material on the method 
of potting connectors for the pur- 
pose of sealing against moisture 
are included in the 12-page, 2-color 
bulletin PM-1. Such items as ways 
to mix the sealant, potting forms, 
types of guns and various required 
time intervals are discussed in 
detail. Also included are both the 
resilient and plastic insert potting 
connector types with complete di- 
mensional data to latest BuAer 
specifications. 


Microminiature Relay. General 
Electric Co., Schenectady 5, N. Y. 
The 4-page bulletin, GEA-6346, cov- 
ers a new microminiature relay and 
lists specifications for both the 
standard and the current-sensitive 
models. The hermetically sealed 
relay described weighs 0.35 oz in 
the standard model and 0.4 oz in 
the current-sensitive model. 


Electrical Tachometers. Weston 
Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, 
N. J. Catalog D9A gives complete 
details on the new, simplified bear- 
ingless tachometer generators, as 
well as complete information on all 
Weston a-c and d-c voltage respon- 
sive and frequency’ responsive 
tachometer systems. It also illus- 
trates and describes the types and 
sizes of indicators, recorders and 
tachometer generators available, 
together with dimensional diagrams 
and helpful mounting information. 


Regulated D-C Power Supply. 
Lambda Electronics Corp., 103-02 
Northern Blvd., Corona 68, N. Y. 
A recent folder illustrates and 
describes a 1.5-ampere regulated 
d-c power supply series. Included 
are a models and price list, speci- 
fications and a check list of the 
company’s other power supplies. 


Servomechanism Components. Nor- 
den-Ketay Corp., 555 Broadway, 

New York 12, N. Y. Bulletin No. 
362 is an '18-page pocket-size 
manual of rotating servomechanism 
components, and adjustment and 
setting tools. Dimensional draw- 
ings and specifications are included. 
Environmental Testing Facilities. 
American Electronic Laboratories, 
Inc., 641 Arch St., Philadelphia 6, 
Pa. A 4-page brochure outlining 
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services supplied is now available 


Complete facilities are described 


including tables of parameters 


measured, range of measurement 


and accuracy of measurement 


Ceramic Solar Mfg. 
and Seville 
Calif A new 
data, 


capacitance-per-size designations, 


Capacitors. 
East 46th St 


Ave., Los 


Corp., 
Angles, 
catalog gives application 
specifications and curves for a com 
plete line of capacitors 
The disk 
types in by-pass, h-v, temperature- 


ceramit 


line described includes 


compensating and special styles; 


feedthrough and trimmer types, 


and tubular types in bypass and 


ating styles 


temperature-compens 


An extensive line of printed net 
witl 


Als 


included is a simplified style desig 


works is catalogued, together 
data on piezoelectric elements. 
nation system for use in ordering 
Requests for the catalog should be 
letterhead 


sent on company 


Flexibility of Temperature Con- 
trols. Minneapolis-Honeywell Regu 
lator Co., 2753 Fourth Ave 
Minneapolis 8, Minn How the 
flexibility of electronic temperature 
makes 
wide range of 


South, 


controls them useful in a 


commercial heating 
installation 
booklet. The 


that give elec 


and air conditioning 
is explained in a new 
four basic features 
flexibility and 


tronic control its 


application to a wide variety of in 


illus 


wide 


stallations are described and 
trated. Included are (1) a 
methods of 


operation including remote adjust 


choice of thermostat 


ment from a single central panel; 


(2) convenient, efficient and eco 


nomical sequencing of heating and 
air conditioning equipment opera- 
varied 


tion to meet 


(3) easy 


requirements, 


location of control com 
ponents for maximum efficiency re 
and number 


and j 


compensation 


gardless of shape, size 
of zones in the system 


speedy and efficient 


of thermostats to meet the rapid 
and widely fluctuating load changes 
commercial 


characteristic of most 


buildings 


Sealing 


Tube Co., 1523 


Glass Alloys. 


Superior 
Germantown Ave 
Norristown, Pa 
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Stable... Small... 
Light-weight... 


Shallcross “P” 


for installation where stability, dependability, and 


rype Encapsulated Resistors are ideal 


minimum size and weight are a must, These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost. 
Because of the unique Shallcross method of encap 
sulating windings, “P” type resistors have greatet 
maximum resistances, longer leakage paths, and higher 
wattage ratings. 
Shallcross “P” 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 
All styles meet and exceed JAN-R-95A, Characteristic A 
Complete information on sizes, ratings, and. test 
Shallcross “P” 


resistors is available in Engineering Bulletin L-30. 


type resistors are available in six 


1.5 watts 


results of type precision wirewound 


Write for your copy today. 


SHALLCROSS MANUFAC 
522 Pusey 


FURING CO. 
Avenue, Collingdale, Pa. 


' 


. Glass sealing tub- 
ing made from constant or uniform 
expansion alloys is described in 
data memorandum No. 15. The | 


n this page, use post card on last page 





N OW. «« you can get a 


quick-acting quarter-turn 
Lion Fastener for every need : 


Lion fasteners give you strong, vibra- 
tionproof, positive locking for plastic, 
plywood or metal parts which must be 
removed repeatedly for inspection, 
maintenance, etc. Patented Lion canti- 
lever spring-locking designs team fast 
access with absolute safety. 


Hi-Strength fastener—takes shear loads 
up to 4700 Ibs. Designed for rugged 
applications requiring great fastener 
strength. Takes up no more room than 
a No. 5 fastener. 


No. 5 fastener—recommended for pan- 
els and inspection doors where long life 
must be combined with easy access. 


seno For FREE tion 
DEMONSTRATOR KIT 


Tell us the size and type you are 
interested in seeing, and we will 
send you a kit in which there is a 
mounted working model and un- 
mounted components. A request 
on your letterhead will bring it to 
you. Write today, 


LION 


one of the 


For additional information on all items on this page, use post card on last page. 


Quarter-turn 
FASTENERS 


SOUTHCO 


(A) LION HI-STRENGTH WITH HIGH 
SHEAR LOAD 


(B) LION NO. 5 MADE TO 1” 
CENTER 


LION NO. 2 MADE TO 34” 
CENTER 


No. 2 fastener—used mostly on small 
panels for electronic telephone and 
similar equipment. Also frequently 
used to hold small assemblies which 
must be removed as units for inspection 
or service. 


Head styles—oval, flush, knurled, ring, 
notched, wing or to your design speci- 
fications. 

Delivery—You can be sure of delivery 
on the date you specify. We stock over 
one million fasteners in standard sizes 
and finishes for same day shipment on 
most orders. Production facilities are 
almost always open for custom orders. 


Southco Division 
South Chester Corp 

233 Industrial Highway 
Lester, Pa. 








NEW PRODUCTS continued 
lata cover 6 glass sealing alloys in 
standard production. Included in 
the data are production limits, 
nominal chemical analysis, temper 
ranges, mechanical properties, 
thermal properties and tolerances. 
A chart shows approximate ex- 
pansion curves for the 6 standard 
alloys for temperatures from 0 to 
1,000 F. The seals described are 
used increasingly to protect elec- 
tronic components such as transis- 
tors, capacitors, voltage regulators 
and meters from humidity, indus- 
trial atmospheres or to pressurize 
these components for high-altitude 
service, 


Testing Instruments. Amthor Test- 
ing Instrument Co., 45 Van Sin- 
deren Ave., Brooklyn 7, N. Y., has 
available a catalog illustrating and 
describing tensile testers, pressure 
gage testers, tachometers, thick- 
ness gages, speed indicators, mer- 
cury column pressure and vacuum 
gages, bursting strength testers, 
cordage and paper scales. 


Boron Carbon Precistors. Interna- 
tional Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. A 
4-page bulletin (B-6a) contains 
comprehensive data on types, con- 
struction, applications, perform- 
ance, temperature coefficient, tol- 
erance, insulation, and terminations 
of 4, 1 and 2-watt boron carbon 
precistors. Detailed charts and 
graphs are included. 


Encapsulated Resistors. Cinema 
Engineering Co., Division of Aero- 
vox Corp., Burbank, Calif., has 
issued a 20-page catalog, insert 
size, covering its encapsulated re- 
sistor line. Illustrated are both the 
CE100 and CE 200 series for axial 
wire terminals, radial wire ter- 
minals and radial lug terminals. 
The PW100 series and PW200 se- 
ries are for printed circuitry. Di- 
mensional detail, wattage ratings, 
maximum resistance and military 
equivalents are stated. Ask for 
bulletin LC-1030-A 


Tape Resistors. Hansen Electronics 
Co., 7117 Santa Monica Blvd., Los 
Angeles 46, Calif. “Tape Resistors 
and their Application to Miniaturi- 
zation” is the title of bulletin 
HEC-1, The describes 
tape resistors, gives their char- 


brochure 
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acteristics and aiscusses 


considerations affecting printed 


circuitry and miniaturization 


Tube Curve Work Sheets. T: 
cal Publishing House, P.O. B 
Waltham 54, Mass. Vacuum-t 
circuit design is made easier and 
faster by ise of new large tube 
curve work sheet The curves, on 
84 by 11 in. pads, show plate char- 
positive-grid characte) 
scree! characteristi 
Fo Cast 
tandardized at 2 or 5 
scale divi I Reliable 
sured by limits of maxi 
current, and dissipa 
ly marked on the 
imple sheet of any of 
types available will be 


ent upon request 


Magnetic Servo Amplifiers. Feed 
back Controls, Ine., 332 North 
Henry St., Alexandria, Va. Six 
magnetic servo amplifiers and out 
put staves are illustrated and de 
cribed in an 8-page booklet, 101 
8/55. Features, applications, speci 
fications and dimensional diagrams 
ire included 


Ceramic Magnets. The Indiana 
Steel Products Co., Valparaiso, Ind. 
The characteristics, design and ap- 
plication of Indox I—a lightweight, 
low-cost nonmetallic ceramic per- 
manent magnet—are described in 
a new, 4-page catalog. Catalog 15 
shows how the light weight and 
high coercive force of the magnet 
make it especially suitable for in 
dicating gages, magnetic couplings, 
magnetic filters, special instrumen- 
tation and miscellaneous holding 
applications The high coercive 
force described also makes it well 
adapted for generators, motors, tv 
focusing units, polarized relays, 
and in applications where the mag- 
netic length is limited or magnetiza- 
tion prior to assembly is necessary. 
The catalog also describes the man- 
ifacturing processes involved and 
lists the types of Indox magnets 
available for xperimental pur- 


noses 


Potentiometer and Variable Auto- 
transformer. The Perkin-Elmer 
: Norwalk Conn \ j page 
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LARGE CAPACITANCE 
TO CLOSE TOLERANCE 


Available in one hole mounting for operation 


through front panel or chassis top 


Nan 


POLYSTYRENE CAPACITORS by 


for ultra-precise circuits where capacitance 

cannot be predicted in advance due to second 

order effects. Capacitance is adjustable over a range 
of 1% of nominal value. Change of capacitance is 
instantaneous with the adjustment, and is linear with 
the rotation of the adjustment screw to better than 
0.25%. Once set, capacitance is maintained within 
0.1% for approximately one year, Adjustments in the 
original setting can be made with extreme accuracy 
because the unit will track its own’ curve for eur 
after setting. Standard values are 0.1, 0.25, 0.50, 
and 1.00 mfd. Other values supplied to order 


Adjustable Teflon capacitors also available 


ELECTRICAL CHARACTERISTIC S* 


Lhe Aol eee): 
TEST VOLTAG 
POWER FACTOR 

AKAGE, et 
INSULATION RESISTANCE 
OPERATING TEMPERATURE 
TEMPERATURE EFFICIENT 


A Pn 


film capacitors, inc. 


3400 Park Ave., New York 56,N.Y. © Phone CYpress 272-5180 


s page, use post card on last page 





‘ NEW PRODUCTS continued 
e 400-cycle Vernistat for use in servo 


systems and analog computers. The 


device discussed (combining the 
C T N best features of an a-c potentiom- 
eter and a variable autotrans- 
former) relates mechanical shaft 


WITH THE NEW rotation to electrical voltage. It is 


designed to the BuOrd specifica- 


LINK 209 CABLE CHECKER tions for a size 18 synchro. 
Precision Mechanical Springs. The 
J 


A teliable Spring and Wire Forms 
i." Co., 3167 Fulton Rd., Cleveland 9, 
Ty ” Ohio. A 24-page 2-color, profusely 
illustrated brochure, contains facts 

on manufacturing methods, facili- 

ties, processes, ranges and applica- 

tions of springs in modern manu- 

facturing. It describes methods for 

specifying correctly and offers sug- 

gestions on the selection of spring 

sources. The brochure illustrates 

the method for integrating spring 

manufacturing with the users’ own 

production. It describes quality con- 

trol procedures, and explains re- 

search and development activities. 


Thermocouple Connectors. Minne- 
apolis-Honeywell Regulator Co., 
Wayne and Windrim Aves., Phila- 
delphia 44, Pa. Specification sheet 
56 describes A-N thermocouple con- 


V Positive visual indication ! nectors. The connectors described 
provide a quick and easily detach- 


Vv Only one fest probe needed ! able connection for one or more 
Y Easy to operate — no technical thermocouple circuits. They con- 


5 sist of mating plug and receptacle 

| i 

experience needed ! assemblies, keyed to prevent in- 

Y Minimum set up time— correct assemblies. Their particular 

anf usefulness is in test assemblies and 

for any operation: for panel boards which are set up 
v Rugged, durable— for semipermanent use. 


maintenance-free ! Crystal Diode Manual. CBS-Hy- 


: tron, a division of Columbia Broad- 
Let the versatile Link 209 Cable Checker save you casting System, Inc., Danvers 


time and money in assembly and inspection. This Mass. Bulletin E-217 is the second 
new production tool will cut your assembly and in- edition of the company’s crystal 


spection costs—slash inspection time by as much as diode manual. Revised and brought 
one-half ! up to date, the new edition includes 


germanium and_ silicon diodes, 
The new Link 209 Cable Checker is portable, com- glass encased and plastic encased. 
pact and easy to operate—a fool-proof tool that sim- The profusely illustrated manual 
plifies continuity testing—finds shorts, opens and contains 3 parts: (1) Constructior 
grounds—all in one simple operation. and advantages; (2) electrical and 


$57 mechanical data; (3) selection and 
At the low price of application. 


Write Dept. E today for additional deta To thes 
' mee ao Products and Facilities. Inland 


BINGHAMTON, NEW YORK Testing Laboratories, 1457 W. 
Diversey Parkway, Chicago, IIl., 
has issued a new 40-page brochure. 

a Ry orf 


AVIA TION, INC. aaa atl iis nts ¢ Pi It describes in detail the qualifica- 


ORPORATION : tions, personnel, equipment and 
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facilities available at Inland for a 
wide range of products and systems USE 


testing and evaluation and other 
Solera MEG RESISTORS 
dustry and government agencies. = 


oe — Westinghouse WHERE ACCURACY AND STABILITY 


Corp., Q. 30x 2099, 
Pittsburgh 30, Pa. Bulletin 85- ARE ESSENTIAL 
875 describes the 30-kw induction 
heater for the metal-working in 
dustry. Applications of the induc 
tion heater are suggested. In 
addition to complete control and 
output facilities, a description of 
the work station housing for all Unit illustrated actual size. 
components such as output trans- Capacity 18,600 Megohms 
formers, capacitors, contactors and 
timers is presented. 

Victoreen Hi-Meg resistors are 

Servoscope. Servo Corp.. of Amer- not intended to replace conven- 

ica, 20-20 Jericho Turnpike, New tional type resistors used in ordi- 

Hyde Park, L. I., N. Y. A 6-page nary applications. But, if your 

folder describes industrial applica resistor application, requires accu- 

tions, outstanding features, ad- racy and stability beyond the Fesis- 

tance limits of other type resistors 

then test Victoreen Hi-Meg resistors. 

Carbon coated glass base with silver 

banded contact ends, vacuum sealed in 

a glass envelope, which is specially 

treated with silicone varnish to assure 

the gain and phase shifts of a servo a moisture-proof, impervious seal. 

system, component or I-f network; Power rating for any Hi-Meg resistor 

and is applicable to a-c carrier and is equal to one divided by the resistance 

d-c servo systems. The four models in Megohms. Voltage limit 1000 volts. 

discussed offer frequency ranges Write for bulletin 3025. 

from 0.001 to 60 eps. Each gen- 
erates three types of signals: sine- 
wave modulated carrier, l-f sine gal an 8 


waves and I]-f square waves. 
42 


vantages and specifications for a 
multiple signal generator with 
various signal outputs. The Servo- 
cope described provides the use) 
with a direct method of comparing 


AVERAGE VOLTAGE COEFFICIENT OF HI-MEG 
RESISTORS VERSUS RESISTANCE 


Sensitive Relays. Hedin Tele-Tech- 
nical Corp., 87 Dorsa Ave., Liv- 
ingston, N. J., has published litera- 
ture featuring three new sensitive 


04 | VOLTAGE COEFFICIENT 


04 | 1 (RESISTANCE AT 100 vou TS) (). 

-06 RESISTANCE AT 1 VOLT 100/- 

-08 | {|} 
| 


10 | 


12 | 


14} 


relays incorporating sensitivity 
with a thorough wiping effect. The 
relay 100 operates 25 million times 
with no fatigue or deterioration. 
The relays described are designed 
particularly for chassis with space 
limitations. The literature points 
out that drop-out can be adjusted 

to 65 percent of pickup; contact e 
combinations are from spst_ to } 


VOLTAGE COEFFICIENT (-%/V) 














dpdt; and pure silver contacts are 18 | 
used. Complete technical specifica- 
tions may be found in the literature 




















al 
10" 


9 
10 


RESISTANCE (ohms) 


discussed. 


Industrial Enclosed Switches. 
Micro Switch, a division of Minne- ’ COMPONENTS DIVISION 
apolis-Honeywell Regulator Co., 

Freeport, Ill. Published as an aid 

to the plant engineer and main- 

tenance man, as well as the de- 3810 PERKINS AVE COEVESANS 14, 


ELECTRONICS — November, 1955 For additional information on alll items on this page, vse post card on last poge 





NEW PRODUCTS continued 


signer of original equipment, the 
28-page catalog 83 describes in de 
tail the wide variety of enclosed 


: switches which are designed fot 

x ise on either a-c or d-c industrial 

IMPORTANT . applicatic n Included are general 
¥ ; purpose switches, sealed switches, 

REASONS heavy-duty limit switches, hand 


operated switches and maintained- 


eed YOU : / contact switches, all of which are 
. : 


available in a variety of actuator 


SHOULD designs, contact arrangements and 


a electrical rating Catalog 83 is 

J JAeiod ‘ complete with photographs, dimen 
~ \ sion drawings, circuit diagrams 

electrical data and technical in 

formation. In all, 90 different 


switches are covered 


High-Voltage Resistors. Interna 


, tional Resistance Co., 401 North 

COIL aR \\ \ Broad St., Philadelphia 8, Pa 
, \ \ ; Bulletin G-la contains 8 pages of 

\ rs comprehensive data on construc 
. tion, specifications, installation, 

1. RESINITE AC combines all the mechanical and dielectric advantages of tolerance, voltage coefficient, tem 


phenolics with the high dielectric strength, moisture resistant and non- perature coefficient, ratings, insula 


corrosive properties of cellulose acetate tion and terminations for the type 


RESINITE 104 is a tough material suitable for stapling, severe forming M\ high-voltage resistors De 
and fabricating. tailed charts and graphs are in 


cluded 
RESINITE 8104 minimizes the effects of electrical property degradation 


characteristic of laminated phenolics when subjected to high humidity Kits & Complete Instruments. Gen- 


and temperature. eral Electronic Equipment Co., P.O 


; 4 > 2A7 eT De aa ¢ ‘ac] 
. RESINITE TruTork provides an internally threaded or embossed form to Box 347, Easton, Pa., ha announced 
fit any threaded core, regardless of diameter or threads per inch. a new two-color brochure describ 


ing the new line of kits and com 
. RESINITE gives torque control of plus or minus 1 inch ounce—axial 


pa plete instruments that are available 
pressure in excess of 25 pounds, 


The bulletin inc ludes oscilloscopes 
Ask us how you can save money by replacing expensive plastics with low- tube testers, Geiger counters and 
cost Resinite tubes for many applications involving high chemical or multiteste) 
moisture conditions. 

Insulating and Jacketing Mate- 
Get full information on Resinite Coil Forms. Request detailed technical literature. rials. E. I. DuPont deNemours & 


Co., Inc., Wilmington 98, Delaware 


Number WC-1, first of a series of 
1 bulletins covering insulating and 
CORPORATION jacketing materials for wire and 


cable, deals with the properties of 
Sales Representatives in: the products of the Polychemicals 


Department. The second bulletir 
New England: Framingham, Massachusetts, Trinity 3-7091 ° , 
will be concerned with wire coat 
Metropolitan New York, New Jersey: 


ing techniques as they apply to 
Jersey City, New Jersey, Journal Square 4-3574 


these materials. Subsequent bul 
Upstate New York: Syracuse, New York, Syracuse 4-2141 letins will deal with the othe) 


Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 aspects of the field of wire coating 


and utilization. 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 


California: Pasadena, California, Sycamore 8-3919 Infrared Spectroscopy. Beckman 

Division, Beckman Instrument 

Canada: Montreal, Quebec, Canada, Walnut 0337 ' ar a . ; 
Inc., Fullerton, Calif. Reprints of 


an informative article surveyin; 


TITAN LL Re  te usefulness: of infrared spec 


as a research and develo; 


20356 W. CHARLESTON ST. + CHICAGO 47, ILLINOIS tool in the industrial labora 
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infrared ene present 


tra snow 


of infrared spe 
haracteristic absorption bands 
various compounds and outline 


many possible frared ap- 


plications. 


Strip-Chart Recorders. The 
‘ , Waterbu 20. Cor 


applyl 
to the different 
pnotograpn 
models and thel 
e recorder a 


yeneratled 


Direct - Reading Spectrometers. 
oOo Uni- 
Mass 


detailed 


treatment 
accompanied 
describe 


idvantage 


Hughe 
( alif., 


Silicon Junction Diodes. 


Aircraft Co., Culver Cit 
has available an illustrated 8-page 
bulletin S P-4, which lists and de 
scribes ilicor junctior diodes 
types HD6001, HD6002, HD6003, 
HD6005, HD6006, HD6007, HD 
6008, and HD6009 Ihe 


contains specificatior and chal 


bulletin 
acteristi iominiature 
devices, which are fusior ealed i! 
mbient ope rat 


of from x) 


glass, and 
ng tempera 
200 C 


D-C Temperature Bridges. Leeds & 
Northrup Co., 4934 Stenton Ave., 


November, 1955 
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For additior 


MAGNETIC 
MODULATOR 
Li) 


Operating bias in 
magneti modula- 
tors accurately set 
with TIC’s Type 
320-AB Phase 
Meter. Modulators 
are in helicopter 
vertical height con- 
trol computers 


RESONANT FREQUENCY 


Resonant frequency of accelerometers 
measured with TIC’s Type 322-A 
Phase Meter. Meter locates frequency 
that produces 90° phase shift be- 
tween electrical output and mechan- 
ical input. Steepness of phase curve 
at resonance, makes this method much 
more accurate than determining fre- 
quency yielding highest output ampli- 
Liv Te 


Auto pilot amplifier phase shift meas- 
ured and adjusted to exacting toler- 
ances with TIC’s Type 320-AB Phase 
Meter. Amplifiers control helicopter 
roll, pitch, yaw and vertical height 


BELL AIRCRAFT USES 
TIC'S 
DIRECT READING 
PHASE METERS 


to speed production 
Tale Mali Mmlarielailolamia) 
the Buffalo, New 
York, plant 

Adjustments and 
performance toler- 
ance limits are quickly 
and accurately estab- 
lished by Bell’s pro- 
duction personnel 
Oe dal 
le Mle melabia olla mia 
spection of 


Inherent phase shift between rotor 
and stator winding of synchros must 
be determined and held rigorously 
within small tolerances. Phase shift 
is displayed on TIC Type 320-AB 


dat 


Helicopter Autopilot Gyro Table 
Assembly undergoes precise synchro 
phasing and connection identification 
Assembly is quickly checked on a 
calibrated positional test table with 
320-AB Phase Meter 


DIRECT READING TIC Phase Meters permit production-line testing of vital 


phase characteristics. 


wave inputs having one positive going zero-axis crossing per cycle 


er a te ee ee oa 


Write for 


free brochure 1-104 for data on TIC’s complete line of phase instruments 


TECHNOLOGY INSTRUMENT CORP. 


533 Main Street, Acton, Mass. 
West Coast Plant — Box 3941, No. Hollywood, Calif. 


al informatior 


COlonial 3-7711 
POplar 5-8620 


all items on this page, use post card on last page 





OVER 100 


MISSOURI 


COMMUNITIES SAY: 


“Let us ‘tailor-make 


a plant and 


more opportunity 


Oma) eae 


Yes, you can write your own ticket in 
Missouri ... your choice of industrial 
buildings listed in the latest “Missouri 
Quarterly Available Buildings Report”; 
your choice of twenty cities, large and 
small, which are ready and able to 
tailor-make your plant to your plans in 
“Organized Industrial Districts”; your 
of over 100 other communities 
willing to organize, acquire sites and 
build for you! 


choice 


And Missouri doesn’t send you... Mis- 


souri goes with you to the plants and| 


the people in your own private explora- 
tion tour! 


This personal, confidential service is 
the “extra ingredient” in 


Missouri’s | 


“Tailor-Made Industry Plan” which, ex-| 


clusive of big national industry expan- 
sions, helped locate and build new plants 


totaling $136,000,000 in the “show me} 


state” last year. And Missouri is rich 
in power, oil pipelines, gas, coal, indus- 
trial water, chemicals, minerals, forests, 
agriculture and recreation for good liv- 
ing and top production. Its unrivaled 
road, rail and water network make Mis- 
souri the crossroads of America. 


| 
| 
| 
| 


| 
! 


But the biggest bonus Missouri offers | 


is its different “Tailor-Made Industry 
Plan”, which prepares the right commu- 
nity for the plant...then builds the 
plant to your plans! It will pay you to 
let Missouri show you first. For com- 
plete, confidential exploration, 


PHONE COLLECT- 
Jefferson City 6-7185 


Dept. Ki02 
I ¢ Jeffrey, Industrial | 
| ri Divi n of 

ie es & Developn 
J effe cl Missouri 


write 


additional information on all items on this page, use post card on last page. 


| 
| 


NEW PRODUCTS continued) 


Philadelphia 44, Pa. Complete in- 
formation about bench-type and 
portable d-c temperature bridges 
for temperature and temperature 
difference measurements of mod- 
erate accuracy by the resistance 
thermometer method is now avail- 
able in an illustrated 2-page data 
Data sheet E-33(2) de- 
the construction of each 
bridge, diagrams the circuit, and 
lists 


sheet. 
scribes 
and 


specifications accessory 


equipment. 


Miniature Ball Bearings. 
ture Precision Bearings, Inc., 
Keene, N. H. A 24-page booklet 
covers a line of 513 standard minia- 
ture precision radial 
tabulated according to size. 
The relatively high load capacity 
and resistance to shock of the bear- 
ings described make them partic- 
ularly suitable for applications in 
which jewel pivots cannot be used 
because of low physical strength. 
Information on bearings 
and their applications, as well as 


Minia- 


bearings 
bore 


special 
the company’s services, is included. 


Airborne Assemblies. Electronic 
Specialty Co., 5121 San Fernando 
Road, Angeles 39, Calif. A 
new engineering design catalog 
lists voltage sensing devices, 
timers and time delay relays, 
flashers, and special aircraft de- 
vices, test equipment and minia- 
ture components. The airborne 
assemblies described are for use 
where precision and dependability 
are essential. Forty-eight instal- 
lation drawings are provided, plus 
specifications for each item. 


Los 


Receiving-Type Tubes. Radio Corp. 
of America, Harrison, N. J. A 20- 
page booklet (Form No. RIT-104) 
contains technical data on 130 small 
industrial tubes including Special 
Red tubes, premium tubes, pencil- 
type tubes, computer tubes, glow- 
discharge tubes, small thyratrons, 
low-microphonic amplifier tubes, 
and other special types. In addition, 
a chart is included listing RCA 
types intended for government end 
use only. Each tube type except 
those in the latter group is covered 
by a text description, tabular data, 
and a base or envelope connection 
diagram. Representative tube types 
are illustrated. The booklet is priced 
at $0.20 per copy. 





TEST 
CHAMBERS 


Model LHH-FS 


Low-High Temperature Chamber 
with Controlled Humidity 


Supplied in sizes from 2 to 100 cu. 
ft. net working space, these cham- 
bers operate to —100° F at rapid 
reduction rate and provide con- 
trolled humidity through a range of 
35 to 175° F at 20 to 95% r.h. 
Full controls available. 


Model L-3-TS 
Chest Type Low-Temperature Cabinet 


Available in sizes from 2 to 30 cu. 
ft. net working space. Optional 
controls furnished to customer 
specifications. Temperature range 
to —100° F. Capacity for rapid tem- 
perature reduction. 

Equipment available to meet U. S. 
Govt. specs for environment test- 
ing. Electronic or pneumatic record- 
ing or indicating control systems. 
Walk-in rooms, temperature baths 
and custom chambers manufactured 
to specifications. Optional finishes 
in hammertone, aluminum or stain- 
less steel. Rounded corners standard 
on all equipment. 


WALK-IN ROOMS 
TEMPERATURE BATHS 


Manufacturers of Environmental 
Test Equipment Since 1941 


MEMBER of Environmental Equipment 
Institute 


ArSo> 
YY yale UXO, 
CABINET COMPANY 


55 Washington Avenue 


Carlstadt, New Jersey 
GEneva 8-1500 
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YOU CAN PROFIT 


Ce 
ECONOMICAL 

MULTI-SWAGE 

METHOD 


this 
FREE 
catalog 
can help 
you fo... 


LOWER PRODUCTION COSTS 
on Tiny Metal Tubular Parts 


Bead Chain’s exclusive multi-swage method automatically 
swages almost any type of tiny metal tubular part from 
flat stock into precision forms with positive, tight seams 
High-volume production can be delivered speedily and at 


TUR al |: 


MINIATURE 
COMPONENTS 


SIZE 11 FRAME 


SIZE. 11.400 ~ Motor Tachometers 
(Drag cup type tachometer 
Tachometer input: 115 v 
Tachometer output: 500 mv (1000 rpm 
Linearity: + 1% 
Phase shift; 10° max 
Maximum total null voltage: 19 my 
Motor input: 115 v fixed phase 
115/57.5¥ ntrol phase 


Stall torque: 0.63 o7 in 


No load speed: 5900 rpr 


Separate motors or tachometers available with 
the same or different operating characteristics 


far less cost than with conventional methods of manufac- 
ture! Parts can be beaded, grooved, shouldered and made of 
Ce a ee) 


WRITE 
TODAY! 


88 Mountain Grove St., Bridgeport, Conn. 


THE BEAD CHAIN 
MANUFACTURING CO. 


SIZE 11 400 ~ Induction Ge Ta 


Excitation; 115 v 400m. 2 
Voltage output: 1.25 v/ 1000 rpm 
C © i i & Linearity + 1% up to 6000 rpm 
YOKES COIL ASSEMBLIES Maximum total null voltage: 60 my 


Yokes Impedance Coils Damping generators with other 


Phase shift: under § 
teat Dia Verieble 8.7 Moment of inertia: 1.1 em cr 
Alignment Yokes Variable |.F Peaking Coils oe 
Image Orthicoa Plate Coils 
Yokes R.F. Chokes 
Focus Coils Image Oscillator Coils 
Orthicon Crystal Heater Units 
Termine! Board 
Assemblies 


Video Peaking Coils 


Transmitter Coils 


TELE COIL CO., Inc. 


SAMUEL FELDMAN, Pres. 
Camden 5, N. J. 


SIZE 400 gate 
High or low im 


Phone EMerson 5-7528 Network or winding compensated 
Electrical equivalent to Mark 4 Mod. 0 
Functional error: under 0.1% 
interaxis error: under + 5 min 
input voltage: up to 60 v at 400~ 


Other frequencies available 


2733 Saunders St. 


SIZES 15, 18 | SERVO MOTORS, GEARED SERVO MOTORS, 
and MOTOR TACHOMETERS, BRUSHLESS 
23 Frames INDUCTION POTENTIOMETERS 
also MINIATURE SYNCHRONOUS MOTORS 
available low and high temperature models 


PERMA 


ENGINEERING 
PRECISION CUTTING RICAN 
PRECISION GRINDING a Ula is * 

MAGNETIZING TUS LS Lie 


Sm aa CL 


NSTRUMENT DIVISION f 


9503 W. JEFFERSON BLVD., CULVER CITY, CALIF 


Engineering Representatives in ali P 


PERMAG CORP., 210 TAAFFE PLACE, BROOKLYN 5, N.Y. — Phone Pre year 
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Plants and People — 


Edited by WILLIAM G. ARNOLD 


Technical societies select electronic engineers to receive honors and awards. More manu- 
facturers plan facility expansions by acquisitions or new construction, Top engineers 


move to new positions of responsibility in the industry 


Sylvania Makes Ten Millionth TV Tube, Plans English Plant 


SYLVANIA Electric Products has , ~~ J ™ 4.4% 
produced a total of 10 million tv -- a 


rodu co 1 | 
picture tubes. 


r 7 de 


The ten millionth tube—a 24-inch 
aluminized tube—-was produced at 
the firm’s Seneca Falls, N. Y. 
plant. 

The company recently expanded 
its total domestic manufacturing 
space for picture tubes to 800,000 
sy ft. Last fall it built a West 
Coast tube plant. 

Don G, Mitchell, president and 
board chairman of Sylvania, 
announced that the company plans 
to form a picture tube firm in Eng 
land in conjunction with Thorn 
Electrical Industries. 

The new company, which would 
make only black-and-white tubes, is 
to be jointly financed by Thorn and 
Sylvania. A capital investment of 
several million dollars is planned. 
Probable name for the firm will be 
Sylvania-Thorn Cathode Ray Tubes, 
Ltd, 


Waiching production of 10,000,0U0th tv picture tube at Sylvania are, left to right: 
W. C. Toner, plant manager; M. D. Burns, vice-president of operations; D. G. 
Mitchell, chairman and president and W. H. Lamb, divisional general manager 


Initial output is estimated 
more than one-half million 


a year 


The tubes will be used for Thorn’s 


own make of television set, as well 
as for consumers in England and 
for export to other European and 
South American countries. 


IRE Selects Hogan, Bullington, Hinman For Top Awards 


JOHN V. L, HOGAN, president of 
Hogan Laboratories and founder of 
station WQXR, will be the recipient 
of the IRE Medal of Honor. The 
award is to be made “For his con- 
tributions to the electronic field as 
a founder and builder of the IRE, 
for the long sequence of his inven- 
tions, and for his continuing acti- 
vity in the development of devices 
and systems useful in the commu- 
nications art.” It will be presented 
during the IRE National Conven- 
tion in New York City next March. 

He began his career in radio in 
1906 as a laboratory assistant to 
Lee De Forest. From 1910 to 1921 
he held posts with the National 
Electric Signaling Co. and the In- 


364 


John V. L. Hogan 


ternational Radio Telegraph Com- 
pany. He then became a consulting 
engineer in New York City. He is 
responsible for inventions in radio, 
television and facsimile fields. He 
was founder and owner of station 
WQXR, until it was acquired by 
The New York Times. He is presi- 
dent of Hogan Laboratories of New 
York City. 

In 1912 he helped found the In- 
stitute of Radio Engineers, which 
has since grown to an international 
membership of over 438,000. He 
served as vice-president of the IRE 
from 1916 to 1919 and president in 
1920. He has also served frequently 
as a member of the board of direc- 
tors and on many committees of the 
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INFRA-RED LAMPS RAISE AMBIENT TEMPERATURE TO 


—_ 





+125 C. 


NEW G-E TANTALYTIC’ CAPACITORS 
OPERATE AT +125°C AMBIENT 


107, TEN | 


+ 


L 
160 
TIME IN HOURS 


LONG LIFE of G-E high temperature Tantalytic capacitors 
is shown by this graph of life vs loss of capacitance for 
typical 100 volt d-c unit 


PERMISSIBLE APPLIED WVDC AT DIFFERENT TEMPERATURES 
] | ] 


| 
105 
OPERATING TEMPERATURE °C 


HIGHER VOLTAGES than 100 VDC can be applied... 
with no loss of life . . . at ambien? temperatures below 
rated +125 C as shown above 


Available in ratings from 36 ut 
at 100 VDC to 180 uf at 30 VDC 


operate at +125 C for 1000 hours with no 
25 C capacitance, General Electric’s new high 


Designed to more than 20° 


loss in initial temperature 
Tantalytic 
military equipment 

FOIL CONSTRUCTION assures the same long life, high qualit ind stable 
Tantalytics. Unlike other 
also offers 


capacitors meet the tough requirement f mimaturized 


operating characteristics provided by +85 C 
types of Tantalytic capacitors, the foil construction 
© Both polar and nonpolar construction, 

© Chemically neutral electrolyte . . 
® Excellent mechanical stability . . 
© Excellent reliability at rated temperatures . . . 


AVAILABILITY: G-E high-temperature Tantalyti 


id prototype use. Produc 


minimizes corrosion danger. 

freedom from electrical noise under shock and vibration 
extended life at temperatures below + 125 € 
capacitors can be ob 
tained now in sample quantities for evaluation 


tion lots will be available by September in the following standard ratings 
uf Case 3 


auVu'r 


Vialiniiie uf Case 1 uf Case 2 

s Ye" x Ye" xn 1h" Vy" x Ve" x %” 3 
30 } 180 110 55 
50 100 60 30 
75 60 36 18 


100 36 24 12 


For more information, see your G-E Apparatus Sales Representative or 
write for Bulletin GEA-6258, General Electric Company, Section 442-27, 
Schenectady 5, New York. 


Reg. trade-mark of General Electric Co 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





industry’s technical organization. 

The Morris Memorial 
Prize, awarded annually to an IRE 
member who has made a recent im- 
the 
engineering art, is to be given to 
Kenneth sell Tele- 
phone New York, 
N. Y. “For his contributions to the 


Liebmann 


portant contribution to radio 
Sullington of 


Laboratories, 


knowledge of tropospheric transmis- 
ion beyond the horizon, and to the 
application of the principles of such 
transmission to practical communi- 
cations systems.” 
He joined Bell Laboratories in 
1937 and since that 
engaged almost entirely in studies 


time has been 


relating to the propagation of 
His work on 
propagation during the last 


ra- 
dio waves scatter 

three 
years has been a major factor in 
extending communications. 

Wilbur S. Hinman, Jr., 
of the Diamond Ordnance Fuze La 
Washington, D. C 


the 


director 


horatories of 


will receive Harry Diamond 


William Shockley Joins 


Dek, WILLIAM SHOCKLEY has joined 
Beckman Instruments of Fullerton, 
Calif, 

He comes to the firm from the 
Bell Telephone Laboratories, where 
he has been director of transistor 
physies research since 1954, He has 
Bell’s 
activity in various capacities since 
1936, 

He will build a 
group for Beckman, composed of 
scientists in the field, to work broad- 
ly toward the further development 


been a member of research 


new research 


of semi-conductors, 

Concerning his new position, Dr. 
Shockley Beckman Instru- 
ments offers an unusual opportunity 


said, “ 
for attracting outstanding scientific 
personnel the 
building a compact 


with objective of 


group of men 


IV&T Builds $2.5 


IT&T will construct a new plant in 


Los Angeles, Calif. for its Federal 
Telephone and Radio Co, Represent 
initial 

for 


investment of 
$600,000 building 
equipment, the new plant will be 
constructed in five parts, at an ul- 
timate cost of nearly $2.5 million. 


ing an over 


land, and 
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Kenneth Bullington 


Memorial Award, which is given to 


persons in government service for 
outstanding work in radio and elec- 
The 


“For his contributions to the elec- 


tronics, award will be given 

tronic art in the fields of meteorol- 

ovy and proximity fuzes.” 
He has been an important con- 


tributor to the development of air 


William Shockley 


who are interested in the most rapid 
progress possible of transistor and 
other 
development. This field is still in its 


semi-conductor research and 


Million Plant In California 


A line of electronic products, in- 
cluding power supplies and other 
devices particularly useful in air- 
craft manufacture, will be produced 
at the new plant. 

All manufacturing will be on one 
floor with the office, laboratory and 
production areas occupying 26,000 


Beckman Instruments 


Wilbur S. Hinmann, Jr. 
craft radiosondes 
for obtaining information on upper- 


navigation aids, 


air weather, and in the development 
of the proximity fuze during World 
War II. 


Fuze Laboratories which took over 


He became director of the 


work on the proximity fuze from 
the National Standards 


after the war. 


Bureau of 


infancy. In Arnold Beckman I have 
found an industrial leader with a 
viewpoint thoroughly 
to the kind of 
wish to carry out. I feel, as does Dr 
Beckman, that 
transistors and other semi-conduc- 


sympathetic 
program which | 
the contribution of 


tor devices to automation will open 
a new era in which man is fur- 
ther freed from the limitations im- 
posed on him by nature and many 
of the tedious necessities of this in- 
dustrial age.” 

The transistor originally was de- 
veloped during a program of solid 
state physics research at Bell Tele- 
phone Laboratories, which was car- 
ried out under Dr. Shockley’s direc- 
tion. In the course of this research 
Bell 


ment in 1948 of the first transistor. 


program, made an announce- 


sq ft of floor space in the initial se 
tion. It is situated on 

It is IT&T’s first factory on the 
West Coast. It 
the purpose of enabling Federal to 


13 acres. 


was conceived with 


serve better the aircraft and other 
manufacturing industries, 


Continued on page 368 
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Combination MODEL A 
and MODEL ft blower 
driven by Notron’s 
new ultra-reliable 
communications-type 
ee 


COOLING EQUIPMENT FOR THE ELECTRONIC 


Rotron Manulacturing Co. and its 
affiliate, Rotron Research Corp., render 
engineering advice and laboratory 
assistance. Discuss your cooling project 


with Rotron at an early stage. 


COOLING EQUIPMENT FOR THE ELECTRONIC 


ELECTRONICS November 


INDUSTRIES 


\ROTRON| 


INDUSTRIES 


as 
ee 


e's 
a 


a 


building 
large 


transmitters? 


ROTRON'S 

CENTRALIZED COOLING anlits 
are efficient « rugged « reliable. 
A single powerful motor 

drives two different types of 
blowers, each delivering air at a 
diflerent pressure level, covering 
all transmitter cooling 


air requirements. 


HAP 


CTURING C i 


WoOooDSsTOCK © NEW YORK 


ost card on last page 





66 
connectors? 


Certainly sir, I'll personally 
see they are sent you today.” 


ee 
a small order? 


7 
| 4 me | 
Wood's service is geared to 


meet your requirements, regard- 
less of the size of your order,” 


ee 
you’re in a rush? 


That's easy, sir. Woods supplies 
the connectors you want, when 
you want them. We'll ship today.” 


woods distributes 
only the finest lines 


@ Cannon Plugs 
@ U.S. Relays 


@ Gremar R.F. 
Connectors 


Authorized 
Distributor 


WOODS AIRCRAFT SUPPLY 


“The Right Connection 
for the Right Connectors” 
309 West Elmwood Ave., Burbank, California 


Telephones. Victoria = 9.3211 
THornwall 2-8182 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE 


Byron Jackson Joins 
Borg-Warner 


BYRON JACKSON, west coast manu- 


facturer of pumps, oil tools and 


electronic equipment, has become 
the Byron Jackson division of Borg- 
Warner Corp. 

Present management and policies 
will be continued, E. 8, Dulin, pres- 
Byron 


ident of Jackson, has been 


named president of the new di- 


vision. 


Packard-Bell 
Elects Leng 


RICHARD B. LENG has been elected 
to the position of 
vice-president in charge of the tech- 
nical products division of Packard- 
Zell Co. 

He has had 20 years engineering 
and management experience in the 
electronics industry with Sylvania 
Electric, RCA and Raytheon. He 
joins Packard-Bell after resigning 
his post of manager of California 
operations for Sylvania Electric. 


newly created 


RCA Plans New 
Transistor Plant 


A $3 MILLION plant will be built by 
RCA’s tube division in Bridgewater 
Township, near Somerville, N. J. 
The plant, which will be 
erected on an 83-acre plot beginning 
this fall, is expected to be ready for 


new 


@ Low noise level 


@ Precision 
\ © Stability 


AMthite 65X 


MOLDED RESISTORS 


RATING —1 watt. 


TEMPERATURE COEFFICIENT—From approx 
+0.1%/°F for 5000 ohm values to ap- 
prox. —0.2%/°F for 10 megohm values. 


VOLTAGE COEFFICIENT—Rated at less than 
0.02% /Volt. 


UPPER TEMP, LIMIT—170°F for continuous 
operation. 


NOISE LEVEL —Low noise level inherent, 
but at extra cost we can test and guar- 
antee standard range resistors with “less 
noise than corresponds to a resistance 
change of 1 part in 1,000,000 for the com- 
plete audio frequency range.” 


VALUES 
Standard Range — 1000 ohms to 9 
megohms. 

Extra High Value Range —Up to 
10,000,000 megohms 

SS tien ~ 

‘ied 

‘vim 


BULLETIN 4906 
has full details. Send for a 
copy. Attention Dept. R, 


Want more information? Use post card on lost page 


November, 1955 — ELECTRONICS 





PLANTS AND PEOPLE 
operation by late 1956. It will serve 
as engineering and manufacturing 
headquarters for the semi-conduc- 
tor activities of the division, pro- 
viding facilities in addition to those 
in Harrison, N. J., for 


demand for transistors and diodes. 


handling the 


The Bridgewater plant will have 
approximately 126,000 sq ft of floor 


space 


Loughlin And Olson 
Receive SMPTE Awards 


THE Society of Motion Picture and 
Television Ber- 
nard D. Loughlin as recipient of its 
1955 Sarnoff Gold Medal 


Award for his outstanding contri- 


Engineers named 
David 
butions to the field of color televi- 
sion. He is 
with the Hazeltine 
Neck, New York. 


The award was 


a consulting engineer 
Corp in Little 


established to 
give recognition to technical con- 
tributions to the art of television 
primarily for 
achievements within the last five 
years. In 1954 it was 
Ray D. Kell of RCA 
Loughlin has been with Hazeltine 


and is awarded 


presented to 


since 1939 in research and develop- 
ment. Two of his outstanding con- 
tributions noted by SMPTE are the 
understanding that the optimum 
method of transmitting a compati- 
ble color picture is by the transmis- 
sion, by normal 
black-and-white which 


the color information is added; and 


standards, of a 
picture to 
the “constant luminance” principle, 
by which monochrome signal car- 
ries all of the luminance and the 
added color signals contribute only 
to chromaticity. 

He is the holder of 36 patents, 
with 31 pending applications, and 
is the author of many technical ar- 
ticles. In 1952 he was awarded the 
Vladimir K. Zworykin 
Prize by the IRE. 

The Society also selected Harry 
F. Olson of RCA as the recipient of 
its Samuel L. Warner Memorial 
Award for 1955. 

The Warner Award is given to 
“a candidate who has done out- 
standing work in the field of sound 
motion-picture engineering and in 
the development of new and im- 
proved methods or 


Television 


apparatus de- 
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DEPENDABLE SWITCHES 


Capitol switches are 


dependable 
used in: Electronic control panels, 


Radio 


Intercommunication — sys- 


Computers, Television & 


studios 


tems, Alarm systems, Test equip- 


ment. ete, 


Capitol dependable multiple position push button switches are available 


with the following features: 


3 to 14 positions (can be banked) 
Standard interlocking 
Momentary contact (non-locking 
Positive lock-out 

Accumulative lock-up 
Iluminated 


Capitol dependable switches are made of finest quality materials. All materials 


are non-corrosive. Contact springs are nickel silver with elded palladium 


contacts, rated at 3 amp 


Capitol also makes lever and single position push button switches 


for further information on Capitol Switches and special applica- 
| | 


lions write to: 


The Capitol Machine Co. 


Switch Division 


46 Balmforth Ave Danbury, Conn 


precision, deep drawn 


KOVAR 
PARTS 


~—from 1/4” dia. and 3/4” 
deep, .025”" thickness 


Consult the Engineering Company for 
quality parts or sub-assemblies of steel, 
aluminum, copper, brass, kovar, nickel 
and monel. Fast, economical service on 
long or short runs. The most modern 
machines and micro-precision tools 


assure highest accuracy. 


— 


THE engineering. CO., 27 WRIGHT ST., NEWARK 5, N. Na 
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signed for sound motion pictures.” 
Dr. Olson was selected for the 
results of his productive career in 
audio engineering, including his 
work on the velocity microphone, 
the duo-cone speaker for high fidel- 
ity sound reproduction, and his con- 
tributions to the development and 


Designed for low capacitance, high insulation resistance, low at- improvement of phonograph pickup 


tenvation—in plastic or rubber insulation to stand severe service and recording equipment under- 


T-V LEAD-IN CABLES c= SESE - — water sound equipment, and sound 


motion picture and public address 
Furnished only in pure virgin polyethylene to insure best elec- 


stems 
trical properties and long life under severe operating conditions rover 


Dr. Olson, who is today director 


en __ | UE 


chanics teseare Laboratory, 
Made hollow, of pure virgin polyethylene, for maximum efficiency 5 hat il ‘Re earch iborator’ ; 
in receiving Ultra High Frequency signals Princeton, New Jersey, joined tha 


a company in 1928. He holds more 
aor nen a =—=—=—=—=—=—=—=_=_= than 60 patents on devices and sys 


tems in the acoustical field and is 
These qvolity cables are made in various constructions, utilizing 


plastic insulation for both conductors and jacket also the author of more than 70 


irticles and papers in professional 
SHIELDED exes ae TE TET IE fournals, as well as several books 
INTERCOMMUNICATION 


When installation conditions dictate, shielded cables are recom- 
mended. Made with internal or external shield—2 and 3 conductors 


eee Audio Engineers 
ENGINEERS FOR EF oe tf Elect Officers 


CORNISH WIRE COMPANY, INC. COLONEL Richard H. Ranger, presi 


50 Church Street wee ee dent of Rangertone of Newark, N. 
J., has been elected president of the 
Audio Engineering Society. He suc 


FOR TRANSISTOR CIRCUIT DESIGNERS! - scvis ter. Poties, manager 


general recording for RCA Victor 


rec ords, 


The New AL Automatic Universal A pioneer in the development of 
transoceanic radio, ship-to-shore 
T RA st S 4 STO R Cc U RV Ee telephony, facsimile and electronic 
T RAC e Fz organs and chimes, Colonel Range) 
has headed his own company since 
© Displays Output or Transfer Curve in 1930. Rangertone manufactures 
Grounded Base or Grounded magnetic tape recorders, primarily 

Emitter Connection 

Dynamically Displays Entire Family of 
Curves Simultaneously on Oscilloscope 


e Internally Generated Calibration Axes 
Displayed at All Times in Any One Quadrant 


1 matching and 
electing — detectin nomalies — studying 
ellects of temper ire, age, normal usage 
and overloading—and for detecting failure 
ind causes. Instrument tests NPN, PNP 
Junction and Point Contact Transistor n 
features flexibility 
types. Plots entir 
taneously on a 
cilloscope 
iin, Fer ‘ilustreted litereture conteining TRANSISTOR CURVES, Output (V, vs 
complete specifications, call or write le , ) Transfer (Vavs le ‘t. 


VV MAGNETIC VERTICAL CALIBRATOR: O10, 
AMPLIFIERS e Inc HORIZONTAL CALIBRATOR ie eon’ 


, QUADRANTS: 1, t1, ttt, Iv 
AFFILIATE OF GENERAL CERAMICS CORPORATION LOAD RESISTANCE: 100-10,000 


632 TINTON AVE., NEW YORK 55,N.Y. | accessories rurnisueo.. °™S 


Telephone: CYpress 2.6610 Transistor receptacle 


Designers & Manufacturers of Servomechanisms, Magnetic Amplifiers & Industrial Controls Col. Richard H. Ranger 
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Measure frequency and FM 
deviation on a multitude of 
channels with just two small 


LAMPKIN: METERS 


LAMPKIN 105-B MICROMETER FRE- 
QUENCY METER Heterodyne type, 
universal coverage, 0.1 to 500 MC. Ac 
curacy 0.005%. Weight 13 Ibs. Width 
13”. Price $220.00 


LAMPKIN 205-A FM MODULATION 

METER Indicates FM voice deviation, 
25 KC., all channels, 25 to SOOMC.; 

meets FCC mobile specs. Weight 13 Ibs 

Width 1214”. Price $240.00 

NEW booklet: “HOW TO MAKE MONEY IN 


MOBILE-RADIO MAINTENANCE free on 
request. Write today! 


LAMPKIN LABORATORIES, INC. 


a ee eta) 


BRADENTON, FLORIDA 


TY 


A-27 
LOW-LOSS LACQUER 


®@ O-MAX provides a practi Pan 
loss-free insulating coating for 
VHF and UHF components of 
eer variety. Q-MAX pene 
deeply to seal out mois 
imparts rigidity to rae) 
ndings and promotes stability 
ctrical circuits. It scarcely 

The the “Q”" of R-F windings 
Le) MAX is easy to Pye eh amelie! 
juickly, adheres to practically all 
materials and has a wide tem 


iture range 


WRITE FOR DETAILED 
ENGINEERING LITERATURE 


eset 
ferme. ot 


ten 
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Try this On 
your recorder! 


Model 745 
4\4"' Semi-Flash 


Famous names choose Burlington 
for consistent quality and prompt 
service. Burlington offers the widest 
range of VU meters—from 1!,%" to 
4)" in a variety of case materials 
and styles including bakelite, metal, 
hermetically sealed and sealed 
ruggedized. Square, Round, 
Rectangular and Fan-shaped. 
Standard meters of every description. 
“If you don’t see it—ask for it'’— 


DO a 


CUSTOM BUILT TO SPECIFICATION 


"unique in design - — rugged in construction __ 


_ GREEN 


PANTOGRAPH 
ENGRAVERS 


THE NEW 
HEAVY-DUTY MODEL D-2 


WRITE FOR CATALOGUE NI 


Shows cases, ranges, prices 


BURLINGTON INSTRUMENT COMPANY 


127 N. Third St Burlington, lowa 


ees 
VTi 


The three-dimension- 
al bench Model 106 
culs costs — en- 
graves, routs, mod- 
els and profiles, 
giving you expert 
results even by un 
skilled workers. 


The Model D-2 heavy-duty two dimensional Pantograph 
is @ precision machine with a multitude of new features. 
Open on three sides, it permits complete freedom for 
engraving, milling, profiling large panels (up to 30” in 
diameter) or bulky pieces. Single, micrometer adjustment 
controls vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction ratios 
from 2-to-1 to infinity! Vertical range over 10 inches! 


Dietesir ation, write to 


rate INSTRUMENT COMPANY 
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[TYPE 
WE ARE SPECIALLY ORGANIZED © re 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 
SPOT DELIVERIES FOR U.S. 
BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 





‘MX and SM SUBMINIATURE CONNECTORS 
Constant 50-63. 70n impedances 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND — casces: reanseao, coxoon 


Chee PILOT LIGHTS 


give you 


180° VISIBILITY — 


for the most effective indication & 1 gee eee 


OTe uC an 


Tar met. 


BUILT-IN RESISTORS 


(a patented Dialco feature) 
for operation on 105-125V. or 210-250V. 


The required RESISTOR is an integral part of 
the unit —— BUILT IN (Pat. No. 2,421,321). 


Also, simple external resistors for all higher voltages 


Every assembly is available complete with lamp. o NEON ne 
SAMPLES ON REQUEST AT ONCE — NO CHARGE atte a ae 

caps; binding screws or 

FRE Brochure on “Selection and soldering terminals 


Application of Pilot Lights Available fer beth 9/16" 


Also write for our latest Catalogues. aed =n 


clearance holes 
Foremost Manutacturer of Pilot Lights 


Se BEI A CT bg 
BC 


CORPORATION 
PLANT AT 


- 
BROOKLYN, WY 60 STEWART AVE., BROOKLYN 37, N. Y. oe HYACINTH 7-7600 
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for motion picture sound and 
use on television programs. 

He is a fellow of the Society, 
which elected him executive 
president last year. 

Walter O. Stanton, president of 
Pickering and Co. of Oceanside, 
N. Y., was elected executive vice 
president of the Society. Two vice 
presidents were chosen: Ewing D 
Nunn, owner of Audiophile Re 
ords, Saukville, Wisconsin, who } 
central vice-president, and Roy A 
Long, research engineer of the 
Stanford Research Institute, Stan 
ford, California, who was chosen 
western vice-president. 

C. J. LeBel, chief engineer, Audi 
Instrument Co. of New York 
founder and first president of the 
Society, was reelected secretary for 
his fifth consecutive term. The 
treasurer, Ralph A. Schlegel, tech 
nical facilities supervisor, WOR 
General Teleradio, New York, wa 
also renamed 

Elected as governors were: Vic 
tor Brociner, president, Brociner 
Electronics Corporation, New York; 
C, Robert Fine, president, Fine 
Sound, New York, and Donald J 
Plunkett, New York studio man 
ager, Capitol Records, New York 


NARTB Selects 
Engineering Group 


THE ENGINEERING advisory commit 
tee for the National Association of 
Radio and Television Broadcasters 
has been named for the 1955-56 fis 
cal yea 

Raymond F. Guy, National 
Broadcasting Co., New York, will 
serve as chairman. Other commit 
tee members are: 

Glenn G. Boundy, Storer Broad 
casting Co., Miami Beach; Ralph N 
Harmon, Westinghouse Broadcast 
ing Co., New York; Phillip B. Lae 
ser, W TMJ, WTMJ-TV, Milwaukee; 
John G. Leitch, WCAU, WCAU-TV, 
Philadelphia; J. E. Mathiot, WGAL, 
WGAL-TYV, Lancaster, Pa.; James 
D. Russell, KKTYV, Colorado 
Springs, Colo. 

Network representatives on the 
Engineering Advisory Committee 
are: Rodney D. Chipp, DuMont-TV, 
ew York; Earl M. Johnson, Mu- 
tual Broadcasting System, New 
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Dependable - Precision 
Wire Forming and 
Stamping Specialists 


Precision Parts to meet your 
Production and Engineering 
needs. From .002” dia. to 
.125” dia. Radio tube parts — 


ern facilities, 
tion equipment. 


high-produc- 


Send sketch or print 
for quotation. 


Dx 


MANUFACTURING CO., Inc. 
81-A Hudson Street 
Newark 3, New Jersey 
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York; William B 


System, 


Lodge, Columbia 
New York; 


Broadcast- 


Broadcasting 
Frank Marx, 
New 


American 
York 


ing Co., 


Honeywell Names 
Transistor Head 


Jerre Manning 


JERRE MANNING has been named 


manager of Minneapolis-Honey- 
well’s transistor division in Minne- 
apolis. Manning was formerly gene- 
ral manager of the company’s ma- 
rine equipment division in Seattle, 
Wash. 

Honeywell specializes in the pro- 
duction and sale of power-type 
transistors. 

Manning will head the division’s 
production, engineering and sales 
activities. Prior to becoming man 
ager of the marine equipment divi 
sion in 1954, he was divisional man 


at Chicago for Honeywell’s 


ager 


Micro Switch divisior 


Varian Enlarges 
Palo Alto Plant 


VARIAN Associates of Alto, 
Calif., has started a major enlarge 
ment of its Palo Alto plant 
Construction will add 25,000 sq ft 
of work and the Palo 
Alto plant area to 63,000 sq ft. The 
company also occupies about 50,000 


Palo 


space Oring 


sq ft in nearby San Carlos, where 
klystron tube manufacturing activi 
ties are centered 

used for 
in the field of nu- 
micro- 
wave engineering and radar trans 


Additional space will be 
the firm’s 
clear 


work 


magnetic resonance, 


Re 


more lives 
than a cat! 


>» Quality Construction 
L —manutactured with 
extreme care 


> 


eat) 
\ 


f 
ly 


' 


Designed — with 
fresh, new ideas 
—manufactured 
with the newest, 
money-saving 
production techniques 


RELAYS 


are standouts for 
performance 
... built to last! 


One of today's most versatile relay lines, 
AEMCO relays are "first choice” for more 
than 100 of the top names in American in- 
dustry. Design and construction is tops-—for 
only the finest materials are used in AEMCO 
relays. Specify AEMCO and you're making 
your best relay buy. You'll profit by the 
newest production techniques that speed up 
delivery and save you money. You'll appre- 
ciate the prompt delivery on prototypes, 
the fast tool up for production. You'll find, 
too, that an AEMCO relay has more lives 
than a cat and is built to take it! Actually 
tested on the job, AEMCO relays are de- 
pendable and reliable 
performance. 


. standouts for 


AEMCO relays are available in a wide variety of 
spring and coil combinations, operating poten- 
tiels and contact ratings. Types include: Open, 
can, plug-in base, hermetically sealed, midgets, 
dual-purpose, delayed make or break, circuit con 
trol, current and potential relays. Should one of 
the hundreds of AEMCO relay types fail te meet 
your exact requirements, we will be happy te 
design and byild a unit to meet or exceed your 
specifications 


MiheiTé JoAY 


For more information on the stand 
ord AEMCO relay line, write for 
your free descriptive bulletin today! 


AUTOMATIC ELECTRIC MFG. CO. 
1) STATE ST. * MANKATO, MINNESOTA 
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Subminiature radar beacons 
of extreme ruggedness for 

X—Band 

C—Band 

S—Band 
Developed by AVION for 
the Signal Corps, these 
beacons feature selective 
receivers and pulse decoders 
to assure interrogation 
reliability. 


Avion’s flexibility and 
ingenuity, coupled with 
extensive experience in 
Electronics, Mechanics 
and Optics can better 
serve you. 


Investigate the career 


opportunities in our ex- 
ponding organization. 


Want more information? Use post card on last page. 
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mitters and other electronic sub- 
systems, as well as klystrons and 
other specialized vacuum tubes. 

Working facilities of Varian will 
total about 123,000 sq ft on comple- 
tion of the new additions, including 
about 10,000 sq ft for the subsidiary 
firm, Varian Associates of Canada, 
which will open in Georgetown, On- 
tario 


Admiral Builds 
Research Lab In West 


ADMIRAL Corp. is building a new 
electronic research laboratory lo- 
cated on a 3 acre site in Stanford 
Industrial Park. The land has been 
leased for 99 years from Leland 
Stanford Junior University. 

The new laboratory will provide 
facilities for the expansion of the 
firm’s advanced development section 
which has been housed for the past 
44 years in Palo Alto. Research and 
development engineers, headed by 
Robert M. Jones, will staff the labo- 
ratory upon its completion late this 
year, 

The building will house precision 
equipment and other scientific appa- 
ratus required in research and de- 
velopment work on military proj- 
ects in the fields of guided missiles, 
radar systems, air navigation, nu- 
clear radiation measurement, direc- 
tion finding and communications, as 
well as on the company’s civilian 
products. 


Brush Electronics 
Promotes Two 


DAvip B. PARKINSON and John H. 
Harris have been promoted as vice- 
presidents of Brush Electronics Co., 
a unit of Clevite Corp. Harris will 
be vice-president and general works 
manager, and Parkinson will be 
vice-president and general engi- 
neering manager. 

Dr. Parkinson has done develop 
mental work during a 10-year asso- 
ciation with the Bell Telephone La- 
boratories. He is a recipient of the 
Presidential Medal for Merit and 
the Potts Medal of the Franklin In- 
stitute for outstanding work in the 
development of fire-control equip- 
ment during the war. He joined 
Brush Electronics in 1948, and is 


| to send 
\Grant Pulley and Hard Ware 


Units normally 
covered 


Feet eseeeees &F 


ne? 


(inside) |) 


- 
_— oor°r* 


are accessible 


“f Beara « 


when mou nted 


wil an industrial 
Slide Solve your 
problem? 


oy Shding’s | 
the answer, 
‘See Grane ..’ 


We have a folder that will 
give you an idea of the 


SOOpE OF Grant Industrig) 


Slides which we'd like 
you, Write to 


Corporat, on, vm -77 White- 
Stone Parkway, Hushing, Ny, 
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PURE and THORIATED 


/ “TUNGSTEN  / iy, 


- ELECTRONIC SreLeaTiO \ 


ae \/, 


eh 
RIBBONS SAT] 


a 5 f 


STRIPS >/ | re 
FORMED PIECES \ 


Your saaeidl metals 
rolled /to thin sizes 


- close tolerances 
Y 


H. CROSS CO. 


15 BEEKMAN ST., N.Y. 38, N.Y. 
WOrth 2.2044 end COrtiend? 7-0470 


ahs 


TT ye 


Expanding electronic 
Tet R Zit tiy ance) 
purchase outright or 
Tome Elis a acca 
on marketable ideas, 
patentable or otherwise. 
Osi seas aioe 
with products and the 
Pl eytt Smoke ect c 
new ones. Write to 
Te TN ae 


1401 Middle Harbor Rd. 
Oakland, California 
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24-HOUR 
- CLOCK 


DIRECT READING, SYNCHRONOUS, SELF STARTING 
Patented precision design. Five me 
chanically-interlocked metal drum 
dials. Seconds dial with C. A. A. color 
quadrants. Indirect illu 


mination For 115-volt, 

Universal Model 
(illustrated) only 
7-7/16" wide x 
4-13/16" high x 
4\2" deep. 


60-cycle oper 


ation 


Desk Model available for desk, 
table, or shelf use. Panel Model 
available for mounting in stan 
dard 19-inch rack 


Desk and Panel Models supplied 
complete with built-in dimmer/ 
off control and push-button syn 


chronizing switch 


Write for Descriptive Literature 


ENGINEERING AND CONSTRUCTION COMPANY 


ESTABLISHED 1920 
121TH STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY 


THE BEST TEST FOR TV 
1a te: 


i ad TYPE 1105 


ce S| IDE 


9 ae 
‘ air % Rah 


ae ee 


Price: $600. F.0.8. Carlstadt, N. J. 


; Expressly designed for testing Video 
1 ‘ 
High Output equipment requiring a high level signal, 


Flat Frequency the Tel-Instrument Type 1105 provides 
Response a 2.0 V. Ma K. P-P signal from a 75-ohm 

ource into a 75-ohm load, with a 
Keyed Carrier Markers sweep range from 50 KC to 10 M¢ 


to Zero Amplitude Features include: Ten selectable crystal 
controlled pulse-type markers supplied 


@ 75-ohm Internal it either integral megacyle point, or 


impedance as desired; flat output within *0.2 db 
: over entire range, attenuated over 60 db; 
@ SawtoothSweepSignal = and external markers. 


TIC has a complete line of monochrome and color TV studio and production / 
test equipment. Complete information sent at your request. Z 


Tol Instrurort 


-ELECTRONICS CORP. 
728 GARDEN STREET @ CARLSTADT, NEW JERSEY . 


— rennet acilllntaetin 
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PLASTECK 
TRANSLITE 
ILLUMINATED 
PANELS 


Pilots in today's super-sonic and 
commercial aircraft must rely on 
their instruments to be ‘‘on course’’ 
night or day. To give them the best 
possible cockpit control markings ot 
all times, Plasteck edgelighted ponels 
of high contrast permit the pilot to 
shift his sight from objects in 

darkness to his instruments without 
losing his night vision 

In selecting your next edgelighted 
panel, confer with our plant nearest 
you for o single source for all 

contro! panels, knobs and dials 

We maintain a development 
laboratory to solve your 


related problems 
Resist 


COLD * SHOCK + HEAT 
VIBRATION 
ABRASION 


MIS EQUIPPED 10 
TAKE CARE GFAOUR PANEL NEEDS 


Plastetk, Inc. 
300-4 S. McKenna Poteau, Okla. 
TWX: Potead 492 


California Plastetk, Inc. 


225 E. Fourth L.A., Calif. 
TWX: L.A. 1111 


Plasteck Eastern, Inc 
200 E. Washington Hoboken, N.} 


Our engineers and representatives 
ore ready to consult with you at 
ol) times. Or write Dept. EL for 
complete literature on our edge 
lighted panels, knobs and dials 


BUIECEIC 


Weut more intormanon? Use post cara on last poge. 
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responsible for all design and pro- 
duction engineering at the company. 

Harris joined Brush Electronics 
in 1944 after holding’ management 
and manufacturing positions with 
Minneapolis - Honeywell Regulator 
Co. and with Lear, He is responsible 
for the company’s direct manufac- 
turing, production control, mainte- 
nance and materials procurement. 


Du Mont Labs 
Elevates Ruiter 


JACOB H. RUITER has been promoted 
to manager of advertising and pro- 
motion of the technical 
DuMont 
He was previously public relations 


products 
division of Laboratories. 
manager. 

He joined the firm in 1943, and 
has served as an engineer in a num- 
ber of departments, headed the in- 
struction book section of engineer- 
ing, and managed technical publica- 
tions and technical advertising. 

He is the author of a number of 
books and articles dealing with 
cathode-ray instruments and with 
television. 


United-Carr Acquires 
Two Companies 


UNITED-CARR Fastener Corp. of 
Cambridge, Mass., has acquired two 
California companies which will 
operate as divisions of United-Carr 
subsidiary companies 
Graphik-Circuits of Pasadena, 
Cal., has become a division of Cinch 
Manufacturing Corp., United- 
Carr’s Chicago subsidiary. The divi- 
sion designs and manufactures 


let Williams 
help you apply 


ae ad a 
OXIDES 


to the manufacture 
of your 


ERRITES 


You'll be well repaid by 
getting the facts on a special 
group of Pure Ferric Oxides, 
developed by Williams es- 
pecially for use in the manu- 
facture of ferrites. 


Williams Ferric Oxides analyze 
better than 99% Fe.O;. They 
contain a minimum of impuri- 
ties. They are available in a 
broad range of particle sizes 
and shapes. Among them, 
we're certain you'll find one 
that’s ‘“‘just right’’ for your 
requirements. The proper ap- 
plication of Ferric Oxides to 
the manufacture of Ferrites 
is our specialty. 


Tell us your requirements... 
we'll gladly send samples for 
test. Chances are good that 
our Ferric Oxide ‘‘Know How” 
can save you considerable 
time and money. Address 
Dept. 25, C. K. Williams & 
Co., Easton, Pa. 


A «= 
COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 
TT Pe Ce ee 
Emeryville, Cal. 


“= tron powders for the Blectronic 
Core Industry, the Magnetic Tape Re- 
cording Industry and others. Write for 
complete technical information. 


| ¥. S. We also produce IRN Magnetic 
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printed electrical circuit boards. 

Plastic Process Company, Los 
Angeles, Cal., will be operated as a 
division of Monadnock Mills, a 
United-Carr subsidiary in San 
Leandro, Cal. The new division will 
produce plastic components 


IRC Builds New 
Plant In California 


A NEW electronics plant is being 
built in California for International 
Resistance Co 

The plant, which will employ 
some 300 persons for an annual pay- 
roll of $lmillion, is for Hycor and 
Ircal Companies, IRC subsidiaries. 

The plant will manufacture re- 
sistors, transformers, magnetic am- 
plifiers and other special parts. 

The completion date is set for 
December, 1955 

The land, with improvements and 
equipment, will represent an invest- 
ment of more than $1 million. 

The building will contain 26,000 
sq ft of floor space. 


Bendix Appoints 
Weapons Director 


RUSSELL D. O’Neal has been named 
director of weapons systems plan- 
ning of Bendix Aviation Corp. He 
will head an expanded program of 
development and production of mod- 
ern weapons systems, 

In 1941, Dr. O’Neal became a staff 
member of MIT where he engaged 
in the development of radar. In 
1949, he became assistant director 
of the Willow Run research center 
of the University of Michigan and, 
in 1951, was made director of the 
center in charge of electronic and 
guided missile work 

In 1953, he became assistant divi- 
sion manager of Consolidated Vul- 
tee Aircraft Corp 


Baird Names 
Transistor Head 


WALTER G. DRISCOLL has _ been 
appointed assistant director of re- 
search at Baird Associates in Cam- 
bridge, Mass., manufacturers of 
precision instuments. He will be in 
charge of the company’s transistor- 
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NEY’S small parts 
play a BIG part 


in precision instruments 


Reliability of many precision ele 
trical instruments depends upon 
accurate transmission of electrical 
signals between moving parts The 
Potentiometer Division of the Fair 
child Camera and Instrument Corpo 
ration has selected Ney Paliney y* 
for use as wipers and sliders in their 
precision pot ntiometers becaus« 
Paliney #7 provides the important advantages of a long life with excel 
lent linearity and the ability to hold noise at a minimum 
Ney manufactures many other precious metal alloys which, like 
Paliney #7, have ideal electrical characteristics high resistance to t irnish 
ind are unaffected by most industrial atmospheres. Ney Precious Metal 
Alloys have been fabricated into slip rings, wipers, brushes, commutator 
segments, contacts, and intricate component parts and are used in high 
precision instru nents throughout industry Should you have a contact 
problem i call to the Ney Engineering De} irtment will result in study 
and recommendations which will improve the output of your ele 


electronic instruments 


THE J. M. NEY COMPANY @ 179 ELM ST., HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy Since 1812 
Registered Trade Mark 


VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions, These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withsiands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 


es T7, T8, MTB, 
T9, T12, ST12, TI2ZDI, ST14, $14, STIG, Manufacturers of 


T5'/,, T6'/,MT-IC, ST19, Tl4, ST128CT-9. BRACCRIU Te Bae 


JAMES IPPOLITO & CO., INC. 
1624 Stillwell Ave., Bronx 61, N. Y. 


Want more information? Use post card on lost poge 





Now 
STYRACON “B” 
TRE AS 


In Wide Range 
Of Needed Values 
For Critical Applications 


a 


a 


Now you can select Sprague Styra- 
con “B” capacitors in the most 
needed voltage, capacitance, and tol- 
erance values for those critical ap- 
plications in analog and digital com- 
puters, prec sion timing circuits, etc. 

Employing a specially processed 
polystyrene plastic film as the dielec- 
tric, these capacitors have extremely 
high insulation resistance, freedom 
from dielectric absorption, extremely 
low power factor (or high Q), close 
capacitance tolerance, and unusually 
excellent capacitance stability. Tem- 
perature coefficient of capacitance 
over the rated operating tempera- 
ture range of —55°C to +-85°C is— 
100 ppm/°C and practically linear, 
and is independent of frequency. 

Sprague Styracon “B” capacitors 
are also available in various me- 
chanical configurations to meet ap- 
plication needs. All are hermeti- 
cally sealed in metal cases, 

Write for Engineering Bulletin 
250A, available on letterhead request 
to the Technical Literature Section, 
Sprague Electric Company, 35 Mar- 
shall Street, North Adams, Mass. 


CATALOG NO 
* 5% TOL 
114P1035282 —_— 
114P1035682 -— 
114P 1045282 | 114°10422S2 
114P10456S2 | 11471032682 


iP 
11P3) 
111P2) 
TitP4) 


SS 
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PLANTS AND PEOPLE (continued) 
ized electronics department. 

A one-time special agent of the 
Federal Bureau of Investigation, 
Dr. Driscoll joined the Baird staff 
from the Department of Defense 


Norden-Ketay Appoints 
Roehm 


PERRY R. ROEHM has been appointed 
executive vice-president of Norden- 
Ketay Corp. He was, prior to this 
appointment, vice-president of the 
company in charge of engineering 
and sales. 

He served as chief production en- 
gineer of Norden’s New York City 
plants, and later became production 
superintendent at the U. S. Navy 
bombsight plant in Elmira, New 
York, which was operated by Nor- 
den. 

In 1944, Roehm joined the Bar- 
den Corp., where he was a vice- 
president and director. He joined 
Norden-Ketay in March, 1955, fol- 
lowing the integration of Norden 
Laboratories and Ketay Instrument. 


Borg-Warner 
Builds For Research 


CONSTRUCTION in Des Plaines, IIL, 
of a multi-million-dollar Borg-War- 
ner research center is planned by 
the company. 

Construction of the’ first unit of 
the research 
started. 

The new laboratory will contain 


center has been 


FOR | wich VOLTAGE 
SPACE SAVING APPLICATIONS 


GARDE 


Miniature & Sub-Miniature 
INSULATED STAND-OFFS, 
FEED THROUGHS & SPACERS 


HERMETICALLY 
SEALED HEADERS 


COIL FORMS > 


MULTIPLE TERMINAL 
CONNECTOR HEADS 


BARRIER STRIPS 
Molded as a unit with Bus Bars 
require no insulating backing 

For users to properly assess 
the outstanding features and ad- 
vantages of Garde Components, 
samples will be sent on request. A 
detailed technical catalog is now 
available. Be sure your name is 
on our mailing list. 

We have complete facilities to 
accommodate your special re- 
quirements, ranging from Engi- 
neering Consulting Service to Pre- 
cision Design and Production, 


GARDE 


MANUFACTURING COMPANY 


M a mel let A 
vo 
588 Eddy Street, Provide a 
Soles Representatives in Principal Cites 


Want more information? Use post cara on just puge 
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Complete Reliability 


from —70° to +150°¢. 


haat 


Eating 
DEPOSITED CARBON RESISTORS 


with the New, Improved ‘pancumatic’ Coating 


This new protective coating permits the use of these resistors under the great 
est extremes of temperature. In addition, it affords better moisture protection 
for greater stability. It resists abrasion and impact with no tackiness, and it 
is chemically inert to common solvents and plasticizers. Storage stability is 
better than 1%. Operating at 50% nominal rating, and at an ambient tem 
perature of 100°C, the 
better than 1% 


stability of these ‘Panclimatic’ Coated resistors is 


The same high standards of design, construction, and performance which have 


if you want 


BORON-FREE 


FUSED 
QUARTZ 
LABORATORY 
WARE 


you can get it! 


Let the world’s largest producer of 
fused quartz products help you with 


your most exacting technical require- 
ments 

Recent laboratory analysis indl- 
, cates our BORON-FREE fused quartz 
products contain only one part of 
BORON in 25,000,000 parts of quartz. 
Spectrographically, other impurities 
are practically negligible. 


TRANSPARENT VITREOSIL 
SPECIAL APPARATUS 


For ultra-violet applications, metal- 
lurgical investigations, chemical re- 
search and analysis, photochemistry, 
spectroscopy and physical, optical 
and electrical research 


established Welwyn as will 


also identify these newly developed products 


a leading name in the field of precision resistors 


For complete data and specifications write to Dept. GL- 


Welwyn International, Ine. 


WwW 


3355 Edgecliff Terrace, Cleveland 11, Ohio 


_—— ST SNS wwe OOOO OOOO COC! 


SEALING 

DIPPING 

POTTING 
IMPREGNATING 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT CONDUCTING 


Developed and produced for manufacturers of electronic components 
and other electrical units. 
Specifications and samples available on request 


Information relative to your problem or application will enable us 
to make suggestions and recommendations. 


BIWAX CORPORATION 


3445 HOWARD 
SKOKIE, 


STREET 


Catalogs and technical data of our 
ILLINOIS 


complete line available. Write today 
Please use coupon below. 


M-DC-3A super-regulated 
voltage standard 


Calibration Partners 
The two units combined, provide 
voltages up to 509.99 volts de in 
0.01 volt steps, however, either unit 
can function independently. The 
M-DC-2A provides current outputs 
of from 0 to 109.99 ma dc in 0.01 
ma steps and voltages from 0 to 
109.99 volts de in 0.01 volts steps 
Overall accuracy of both units is 
within 0.05 pct. of selected voltage 
or current 

«i RADIATION Int. 

ce pe Tana ead berm 


<LITS 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover, New Jersey 
Please send technical data on 


Compony 
Name & Title 
Street 

City 


Zone State__ 


Pee eee eee eS Seeeeeeeeee 
eee ee eee eee 
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Merce ff macuines 


Solve “IN-PLANT” PRINTING PROBLEMS 
- FASTER - NEATER - AT LOWER COST 


Markem machines meet many marking requirements: 
on flat, curved or irregular shaped objects of plastics, 
paper, glass and metal. Mark items at production rates 

or a few at a time only as you need them. Easily 
changed type for variable data produces neat, clear im- 
prints in fast drying inks. Machine operation is simple. 


Markem can supply the right ma- 
chine, type and ink for your needs. 
Write for information, enclosing 
item you want to mark. 


PRODUCTS - PACKAGES 
PARTS - LABELS 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


Our facilities for manufacturing min- 
iature type transformers embraces 
many different types. Our methods 
of processing and testing are posi- 
tive assurance of uniformly high per- 
formance standards and long life as 
required by military specifications. 
We invite your inquiries. 


ACME ELECTRIC CORPORATION 


Jit) WATER STREET . CUBA, N. Y. 
West Coast Engineering Laboratories 
1375 W. Jefferson Bivd. * Los Angeles, Colif 
in Canada: Acme Electric Corp. Lid 
50 Northline Road * Toronto, Ontario 


Ry Nee a lectric 


, ests 
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facilities for metallurgical, electron- 
ic, electrical, chemical, acoustical, 
hydraulic, applied mechanical, phy- 
sies and nuclear research. The labo 
ratory also will house a complet 
machine and model shop, a modern 
computation center and a large 
technical reference library. About 
100 scientists and engineers will be 
engaged at the start of the opera- 
tion. Building of the initial unit is 
expected to be completed next 
spring 


Sperry Products Acquires 
Western Inspection 


WESTERN Inspection of Midland, 
Texas has been acquired by Sperry 
Products of Danbury, Conn. West- 
ern Inspection will become Sperry 
Western. James H. Binford contin- 
ues as president, with Sperry’s R. 
B. Manning named vice-president 
and treasurer and D. W. Gordon 
secretary and assistant treasurer 

Western provides a service fo 
the non-destructive testing of tub 
ular goods in the oil industry. 


Raytheon Sets Up Lab, 
Names Nichols, Spencer 


RAYTHEON Manufacturing Co. has 
established a laboratory at the 
White Sands Proving Grounds in 
Las Cruces, N. M. The laboratory 
will conduct tests and evaluation of 
equipment which the firm, as prime 
contractor, is developing for Army 
Ordnance 

A large building on the base has 
been allocated to the company, and 
the tools and equipment necessary 
to equip the facility are being fur 
nished by the firm and the U. S. 

The lab’s functions are being in 
tegrated with the firm’s guided mis 
sile test facilities at Point Mugu, 
Calif. Robert Skidmore has beer 
transferred from Pt. Mugu to coor 
dinate the work at the White Sands 
laboratory 

Nathaniel B. Nichols has been 
named manager of Raytheon’s com 
mercial equipment engineering ac 
tivities. He was formerly manage: 
of the firm’s research division 

During World War II, he was 
associated with MIT where he head 
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Specify the COUCH MODEI 
relay whenever HIGH SHOCK HIGH 
VIBRATION capabilities are required 
and for DRY-CIRCUIT application 


2A or 


VIBRATION 5 to 25 eps @ 0.4” peak to 
2000 cps @ 20G 
No contact opening, 


peak excursion; 25 to 


acceleration; relay 


energized or de-energized 


10 millisec 
No contact opening, re 


SHOCK ELECTRICAL 75G for 
onds minimum 
lay energized or de-energized 


SHOCK MECHANICAL 2000 
no physical damage to relay or change 


minimum 


in electrical characteristic 


ubminiature 


Models 2A and 4A are 
hermetically sealed, D.C. relays which 
meet and in several respects exceed the 
requirements of MIL-R-5757B 
actuated by a 
Both model 


uited to dry-circuit 


They are 
“balanced-armature” ro 
tary motor ure particularly 
switching applica 


tions 


LEADING PARTICULARS 
+125°C 
Weight 3.2 oz. maximum 
Height of Case |! 
Diameter of Case br 
Flattened & pierced 
Contact DPDI Model 2A 
Arrangement 1PDI Model 4A 
Contact Material Fine silver to 
molybdenum 


Ambient Temp 65°C to 
maximum 
maximum 


Terminal 


Operation Simultaneous opera 
tion, simultaneous 
release, no contact 

bounce 

Pull-in-power . watt — Mode 


lel 2A 
(Coil) watt Model 4A 


Fest Data and Literature on Request 


Built-in Dependability 


NORTH QUINCY 71, MASSACHUSETTS 
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ed the servo group of the fire con- 
trol 


came 


Subsequently, he be- 
of the Tay- 
Companies, 


division 
research director 
lor Instrument leaving 
in 1950 to accept a professorship in 
electrical engineering at the Univer- 
sity of Minnesota. 

Perey L 
of Ra 
of its 


Spencer, vice-president 
vytheon and general manager 
tube 


microwave and power 


operations, has been elected a direc- 
tor of the firm, 
He joined the 


technical contributions 


firm in 1925 and his 
include the 
tuning of 


strapping and magne- 


trons, applications of microwaves to 


industrial and medical fields, inno- 
vations in the photocell and gas rec- 
tifier 


manufacturing He 


arts and new techniques of 
came to the 
Submarine Signal 


company from 


Co. of Boston 


Cook Forms New 
Electronics Firm 


Frank R. Cook 


THE FRANK R 


search and 


COOK CO.. a new re 
manufacturing organ) 
zation, has been formed by a group 
of Denver and New York industri 
Colorado The 


will engage in the 


alists in company 
development of 
aeronautical and 


industries It will be 


equipment for 


electroni 


Wired $79 95 


KIT $79.95. WIRED $129.50 


EVENING- © 
but they 


last a lifetime... 
and you 


save 50% 


38 Kits and 42 instruments — 

the Industry's most complete 

line of MATCHED 

TEST INSTRUMENTS 


V2 = million FICO In 


struments are now in use 


2218 VIVA Gt $98.95 
Wired $39.95 


K Multinetes Kt $24.95 
Wired 529.95 
20,000 chaa/volt 


the world over! That's the 
proof of EICO’s leader 
ship in Value 


Ippecrar 

formance an 

om economy see ‘ 
compare the EICO 
line at your Jobber 
before you buy any 
higher-priced equip- 
ment! You g 


3604 Sweep Gon 
"(99495 Wired $40.96 


10500 Bottery Elim 
KN $2995 Wired $30.95 


626K Tube Tower 
en 994.99 


rite NOW for FREE latest Catalog £11 


Od a LLL 


ELECTRONIC 
44 Withers Street 


INSTRUMENT CO 
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SENSITIVE PLANTS AND PEOPLE (continued 


ra\\\ NO BIGGER 
RELAYS \ headed by Frank R. Cook. 
The company has completed nego- 


that : tiations for the purchase of labora- 


tory and manufacturing facilities 

R.E.§.].§.T in Denver and in Colorado Springs 
Prior to forming the new organi 

ils zation, Cook served for five years as 

director, aeronautical engineering, 
and director of research and plan 
ning of the Minneapolis-Honeywell 
Regulator Co. in Minneapolis, Minn 


Gabriel Selects 
Electronics Head 


VIBRATION 4% STEVEN GALAGAN has been ap 

pointed director of engineering for 

a Here are miniature sensitive relays—single or double-pole Gabriel Laboratories and the Ga 

fa} i ff types—which fullfill the most rigid requirements of space, briel Electronics Division in Need 
} * Vy shock, temperature and vibration in both commercial and ham Heights, Mass. 

military applications. The Series 100—105—106 relays are In 1946 he was appointed section 

hermetically sealed and have a long life expectancy. 


head of the antenna division at the 
Write for Bulletin SR— 6 oe 


TEMPERATURE U. S. Navy underwater sound lab 
| oratory in New London, Conn. He 
| 


was also an instructor at Mitchel] 
College, New London in mathe 
matics and physics. 


Engineering Fat E LA YS 


representatives 
in principal cities. SS I (ej IN A 1 & 
ENGINEERING & MFG. CO In 1952 he was associated with 
. AD ABARAT Bes the General Electronics Laborator 
ies of Cambridge, Mass., as chief 


MODEL 202D engineer. Here he devoted his time 


to research and development in the 


WIDE-BAND CHAIN AMPLIFIER fields of telemetering, counter 


measures, computers, and special 
EXTENDED LOW FREQUENCY RESPONSE electronic instrumentation and cir 
1 ke 210 mc 


cuitry. He was elected to the board 
of directors of General Electronics 
in 1953 

Galagan came to Gabriel in early 
1955. Prior to his appointment as 
director, he held the position of 


general sales manager 


Los Angeles Sets 

Extended bandwidth, stable gain, and linear Up AEC Committee 
phase shift make the new SKL Model 202D 

Wide-Band Chain Amplifier ideal for the ac- SPECIFICATIONS THE ELECTRONICS Committee of the 
curate amplification of pulses and transients. © RISE TIME Los Angeles Chamber of Commerce 
The flat frequency response curve of the 0026 ,,sec has inaugurated a new information 
Model 202D Wide-Band Chain Amplifier per- veasaee Gate service to aid local firms in dealing 
mits cascading of a number of stages. Thus, 20 db with the Atomic Energy Commis 
low-level broad band voltages such as pulses, 


; aa , BANDWIDTH sion 
transients, and television signals can be 


; iat 1 ke — 210 me The new service will provide data 
amplified to useful levels. The Model 202D ™ ne poe 
IMPEDANCE on procedures for submitting re- 


Wide-Band Chain Amplifier finds application 

; i em search proposals directly to AEC 

in oscillography, radar, nuclear and television “ Proposals « 7 = 
research. REGULATED POWER divisions of research, biological, 


For further information write for Bulletin 202P-4 rey medical, and reactor development in 


Washington, as well as for subcon 


FMM OLE Uae Cammy oes work for maior rear ina 


tutions 
1320 SOLDIERS FIELD ROAD, BOSTON 35, MASS. ee. 
In addition, the service will sup- 
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Transformers for 
Electronic special applications 
Motion Need a transformer for a special or unusual applica- 


P; tion? Check the qualifications of Caledonia Electronics 
ictures 
1. DESIGN EXPERIENCE. Large staff of design 
ngincers with extensive experience in circuit design 


A History of the 


audio, radar, RF, UHI Engineers who can under 
Television Camera stand your circuit needs and know how to meet them 


2. MANAGEMENT EXPERIENCE. Caledonia’s 
By Albert Abramson management represents more than 250 years cumula 


tive experience in the electronics industry almost 
The past end present uses, and possible future ill associated with the manufacture of communica 


development of the electronic camera. Deals ‘ tions transformers 


with precursors of the electric motion picture; 3. PRODUCTION EXPERIENCE. Production and 
the use of film camera and sound recording in inspection staffs thoroughly trained in every phase of 
early television; experimental processes of transformer manufacture and quality control 
television recording, both visual and nonvisual; 

development of commercie! ond lerge-screen Chis experience has solved successfully hundreds of 
television; and progress to date in England and problems in transformer design. For further informa- 
America. Itles. $5.00 ' tion and help with your problems, write to 


UNIVERSITY OF CALIFORNIA PRESS C7 eis BE dual ~ IN Ir A 


ELECTRONICS AND TRANSFORMER CORPORATION 
Address: Berkeley 4, California 


Dept. E-11, Caledonia, N. Y 


nenES KLIPZON NUCLEAR ENERGY, 
MY EYE...IT's POWERED 


Te eda "i ae i 


a 


na) a OE 


MINIATURIZED 
LOOK - HOW EASY, ze) ] prcnanesoe 


TO USE! . satel Tela) 


For QUICK, 
EASY-TO-MAKE 


wen mooeen | TEMPORARY 
“TAL? MOLDING KLPZONS ARE AVARADLE. Burgess engineers have devoted more than forty 


CONNECTIONS years to special battery development and manu- 


shesrad: facture. Now—you can profit by it. The com- 
PLUS - -- these extra 4 . plete Burgess factory .. . engineering . . . design 


& FITS INTO PIN JACKS, TUBE SOCKETS. BINDING POSTS ‘ production is available to provide you 
en ee On eee with the exact dry battery for your particular 


FITS ONTO WIRES UP TO B45 Ge 
rn application. 


STAINLESS STEEL NEEDLE POINT TO PIERCE INSULATION 


REMOVABLE INSULATING SLEEVE ON SHANK PREVENTS Hundreds of battery types are already available. 


ACCIDENTAL SHORTS 
Contact your distributor for complete information 


SOLDERLESS CONNECTION FOR LEAD WIRE IN RED O8 or advice, or write to Burgess Battery Company 


BLACK TENITE HANDLE 


At your LOCAL DISTRIBUTOR —er wrie 


amoninda BURGESS BATTERIES 
ci TECHNICAL LaworaTories EN a xy Gara haeey 1 7 


——————— FREEPORT, ILLINOIS 
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Tame 
*% CODE PAD 


MARKING AN 
RQ 
— \\\ 


INKS 


For Resistors 
and Capacitors. 
For Machine or Hand 
Application. 


Whotever the substance, Phillips 
has an ink to mark it permanently 
and legibly—or can make one, 
Marking experts insist on “Clear 
| Print’ Wood Block Stamp Pads 
and Opaque inks, They get clear, 
shorp, fast-drying impressions. 
Also inks for brush, pen, stencil or 
machine application available in 
@ variety of colors and quantity 


containers 


Ww Quick Laboratory Service 
‘ On Your Problem Markings. 


ART no % To Permanently Mark 
| Metals, Plastics, Glass, Wood, 
Pd Paper, Leather, Ceramics — 
e glazed, varnished or lacquered 

surfaces and virtually every 


other known material. 


a 


CLEAR PRINT 
wooo sTaur 
raos 


P 1. A. PHILLIPS Presiden! 
iy Se 
aie 


Welds ee ee 


Tre md e 
A aa 


— ad 


wae a ous 
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PLANTS AND PEOPLE continued) 


ply information on procedures for 
equipment to independent 
handling equipment 
procurement for the AEC. Accord- 
ing to the C of C, the AEC used 5 to 
15 percent of the $5.5 billion spent 
in 1954 on plants and equipment for 


selling 


contractors 


the purchase of electronics supplies. 


Beckman Purchases 
Ceramics Firm 


BECKMAN Instruments of Fullerton, 
Calif. has purchased Place Indus- 
trial Ceramics Corp. of El Segundo, 
Calif., developers of a film-type re- 
applicable to a 
instrument 


element, 
the 


sistance 
number of firm’s 
products. 

The plant will be under the man- 
agement of the company’s Helipot 
of Pasadena. First proj- 
the ceramics firm will be 
the manufacture of trim-type po- 
tentiometers. 

Thomas Place Sr. Thomas 
Place Jr, will continue to supervise 
plant operations. 


division 
ect for 


and 


Norden-Ketay Buys 
Frohman Manufacturing 


NORDEN-KETAY Corp. purchased all 
the outstanding stock of The Froh- 
man Manufacturing Co. of Miami, 
Florida in exchange for approxi- 
mately 50,000 of its shares, 

The purchase includes the total 
goods and assets of Frohman, its 
Miami plant and its turbine prod- 
ucts division at Boca Raton, Fla. 

Frohman is engaged in manufac- 
turing precision and high speed 
shafts, gears and gear trains. The 
firm is expected to gross over $1.5 
million a year. Its present backlog 
is $1.5 million. 


I. D. BE. A., Acquires Radio 
Apparatus Corporation 


RADIO APPARATUS Corp. of Indian- 
apolis, Indiana, has been acquired 
by I. D. E, A, through an exchange 
of common stock. 

Radio Apparatus will continue to 
operate under the name Monito- 
radio Division of I1.D.E.A. The firm 
produces vhf receivers for moni- 


can 

yOu 

GURY 6.0. 
* 


physics 
chemistry 
mathematics 
engineering 
metallurgy 
electronics 
nucleonics 


aerodynamics 


Los Alamos Scientific Laboratory, 
with some of the Western World’s 
finest facilities and equipment, is 
seeking top level scientists and 
engineers desiring to further their 
careers in independent and origi- 
nal research, application and de- 
velopment work. 


Excellent opportunities now exist 
at Los Alamos for qualified men 
wishing to further their scientific 
careers. 


The nation’s most important insti- 
tution for the development of 
atomic weapons, offers unlimited 
opportunity for individual growth 
and development. In addition to its 
continuing and ever expanding 
achievement in nuclear weapons 
research, the Laboratory is now 
pioneering in the fascinating fields 
of nuclear power and nuclear 
propulsion. 


The community itself, nestling 
among pines on the lower eastern 
slope of the towering Jemez moun- 
tains, is delightful—an ideal small 
city in which to live and raise a 
family. Direct your inquiry and 


background resume to 


DEPARTMENT OF 


SCIENTIFIC PERSONNEL 
Division 203 


los‘: ‘alamos 


‘scientific laboratory 


OF THE UNIY f CALIFORNIA 


, «LOS ALAMOS, NEW MEXICO 
‘ 
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toring emergency communication 
broadcasts. No change in personnel 
or policy is anticipated as a result 


of the merger 


Admiral Born Joins 
Collins Radio 


REAR ADMIRAL Arthur SS. Born, 
USN (Ret.), has joined Collins 
Radio Co. of Cedar Rapids, Iowa, as 
assistant to the vice-president of re- 
search & development 

He has served in various capaci 
ties in the Navy, including com- 
mand of the USS Badoeng Straits 
and head of the electronics division 
of the Bureau of Aeronautics. His 
atest assignment has been in the 
Office of the assistant secretary of 
defense, applications engineering 


KICO Appoints 
Vice-President 

PHILIP A. PORTNOY has been ap 
pointed a vice-president of EICO, 
Electronic Instrument Co., kit and 
instrument manufacturers. 

He has been with EICO since 
1951 as executive assistant to H. R 
Ashley, president. Prior to that, he 
was a practicing attorney and dur- 
ing World War II, taught radar and 
radio electronics and repair for the 


Signal Corps. 


Burrough Selects 
Control Manager 


CARL BECKMAN has been appointed 
manager of the newly organized 
automation and _ process control 


division of the Burroughs Corp. re 


Carl Beckman 
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WHAT 

CLAMP 

TO USE 

WHERE 
TOLERANCES e 
ARE LARGE 


Augat two-tension loop clamps are the long- 
sought answer for uses where tube base tolerances 
vary up to .040. The bands of these sturdy clamps 
are made of Beryllium copper, heat treated to retain 
original tension and nickel plated to withstand 
a 96 hour salt spray test with no adverse effect. 

The remaining parts of Augat’s two-tension loop 


clamps are made of 18% nickel silver, 


Write today for catalog and samples. 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 


MCU Rate DT Teme Te 


FOR THE 


ELECTRONIC INDUSTRY 
Metal Spinning 


FROM 10’ PARABOLA TO THIMBLE-SIZE CASE 


COMBINES SPINNING WITH FABRICATION, 
WELDING and ANNEALING TO PRODUCE A 
FINISHED PART. (Gov't. certified welders) 


Wu Metal Shida ¢€ 


ANNEALED IN OUR OWN HYDROGEN ATMOSPHERE OVEN 


ae 


COMMITMENTS SOLICITED. SEND FOR OUR BROCHURE 
WE ARE A JOB SHOP WE HAVE NO PRODUCT OF OUR OWN 


7 
IAI baer 
V7 w ‘Wd DLL hy wm ugs 
115-E Madison Street, Malden 48, Mass. 


Want more information? Use post card on last poge 





AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


UNE QUALLED 


IN PERFORMANCE 


NMATCHED IN 
y / QUALITY 
; qreTRucrion 


exclusive 

profitable 

dealey 
franchis 


now availabld 


WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 
“A” BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


A L] TTL C aT €) 


at 
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PLANTS AND PEOPLE continued 
in Paoli, Pa. He will 
direct the design and development 
of industrial automation equipment 
using digital computer techniques. 
3eckman formerly was manager of 
the center’s electromechanisms de- 
partment, development division. 


search center 


Motorola Establishes 
New Department 


Robert F. Schulz 


MOTOROLA has consolidated its mi- 
crowave and power utility products 
department. Robert F. Schulz has 
been made manager of the new de- 
partment which will be called the 
microwave and industrial products 
department. Commercial sales acti- 
vities will be directed by Leonard 
G. Walker and James Stewart will 
be in charge of export and special 
accounts sales. 

Since joining Motorola in 1958, 
Schulz has directed the engineering, 
production and sale of the Motorola 
line of microwave equipment. His 
25 years of previous experience in 
the electronic industry include 13 
years in various positions in the 
industry, three years as 
a consulting radio engineer and 
nine years as supervising engineer 
and deputy director for Airborne 
Instrument Laboratory. 


broadcast 


Photon Inventors 
To Be Honored 


RENE A. HIGONNET and Louis M. 
Moyroud, of Cambridge, Mass. will 
be awarded John Price Wetherill 
Medals of The Franklin Institute of 
the State of Pennsylvania, “for 


1,000,000 


Printed Circuits 
in operation 
and not ONE failure 
due to 
Flux Corrosiveness 


a 


INSULATING 
ROSIN FLUXES 


and FLUXCOTE 21XR 


Whatever your printed circuit produc- 
tion, Dip...Spot. 
you can get performance 
with Lonco Soldering Fluxes! 


plus 


@® smooth, fast action 


.or Area soldering 
this same 


@ good finished appearance 
@ high leakage resistance 


@ maximum heat absorbing 
and anti-sputtering 
characteristics 


All Lonco Fluxes protect your circuits 
before soldering, during alloying and 
in their residues 


\ @= REQUEST FREE 
TECHNICAL BULLETIN 
“*The Soldering of 
Printed Circuits” 


Also request free samples and 
data on other Lonco Products 
used in printed circuit 


manufacture 


FLUX REMOVERS 
OXIDE REMOVERS © FLUX THINNERS + SEALBRITE COATINGS 
FERRIC CHLORIDE + INSULATION COATINGS 


LONDON CHEMICAL 
COMPANY, Inc. 


1535 North 31st Avenue 
Melrose Park, Wlinois 


Want more information? Use post card on last page 
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as 
omework 
0 do! 


THERE’S PROBABLY a lot about your town that makes 
you want to brag a bit about it 


But there's one thing you can't be proud of. And it’s 
a shame you share with just about every other commu 
nity in America 


Ihe home vhere tar too many people ive are a dis- 
race. Slum emi-slums, housing blight are with you 


Fixing them up ts the homework to be done 


If your town is like most in the U. S., here’s what the 

‘ures show: | out of every 10 homes are rock-bottom 
slums. Nearly one-half urgently 1 | basic repairs 

But slums are something that is happen on the other 


ide of town. you may say. The pr jem iotm 


Slums are YOUR homework 


Distance is no barrier against tl threat and 
housing blight 

Your taxe © up because it takes more money 
your town to fight the diseases and delin jue y and po 
erty spawned in the slums The s { | your famil' 


roes down because the slum ts the nut i} parent of crime 


Where your business comes in 


Every firm has a responsibility toward the town where 
it’s located. Part of it is to support commuz: ity improve 


ments as any other good citizen would 


Some slums are beyond repal [he 
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Gown dal | ! mM Others can be made to cone 


form to accepted ving standard sO up to you to 
I | 
et behind evs sound program vhich seeks to provide 


adequate housing tor all our peopic 


Civic and individual groups must have business ba k- 


our firm's backing ut they are to succeed 


Follow the course of Action! 


A group of Americans from every walk of life has joined 
together in a non profit organization to combat home and 
community deterioration, A.C. T.1.0.N., the American 
Council lo Improve Our Neighborhood 


Send today for a free copy of “ACTION.” It explains 
what A.C.T.1.O.N. is and proposes to do. It lists hook- 
lets, research, check-lists, and other material which can 
help vou. Addre P. O. Box 500, Radio City Station, 
New York 20, N. ¥ 


American Council To Improve Our Neighborhoods 





ALLEN 


MINICAP | 


AND 


MINISET! 
SOCKET SCREWS! 
#0 THRU #3 


Dependable fastening, 
easier assembly, for your 
“miniaturized” products 


Count on these Allen Miniature Cap 
and Set Screws for Allen accuracy and 
uniformity — in sockets, threads, heads 
and sizes. Extremely close tolerances 
are maintained in these very small 
screws. Strength is so great that you 
can use fewer, or smaller, screws to 
hold securely. 

Sockets are highly accurate, for max- 
imum tightening — so accurate that 
these miniature screws will hold to the 
key for placing and starting. Allen 
Minicaps are knurled, and trimmed on 
top and under the heads, for better fit 
and 

Allen’s long experience in depend- 
able fastening is at your service when 
you're developing your “miniaturized” 
designs. Just call on the Allen engineers 
for prompt and practical help. 

Your Industrial Distributor has Allen 
Minicaps and Minisets now. 


appear ance, 


Sold Only Through Leading 
Industrial Distributors. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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their conception and development of 
the Photon 
chine.” 


type-composing ma- 


The Photon, a photographic type 
composing machine, utilizes photo- 
with 
plied communication network the- 
ory, numerical counting 
and contro] mechanisms to produce 
variety of type styles and 
into justified lines of char- 
acters on photographic film. 

Much of the early work on photo- 
composition was conducted in Paris 
under the 
of the 
Lithomat 
scientists were interested, and the 
Arts Research Foundation 
of Cambridge, Mass., was founded 


graphic processes along ap- 


processes 


a wide 
sizes 


difficulties and shortages 
The 
group of 


German occupation. 


Corp. and a 
Graphic 


to perfect the device and provide a 
research facility capable of under- 
taking fundamental problems in the 
field of graphic arts. The 
tion, financed by the 
publishing industry, developed the 
machine and licensed Photon of 
Cambridge, Mass., to commercialize 
the finished machines. 

Ten of these machines have been 
built in the United States. Five are 
at the Photon plant in Cambridge 
and five on contract with publishing 
and printing houses, 


organiza- 
printing and 


Several pub- 
lished books have been set on the 
Photon. The first was The Wonder- 
ful World of released in 
1953. Also, in November 1954, The 
New Testament in Cadenced Form 
was published. 
The Graphic 


Insects 


Arts tesearch 
Foundation, under contract from 
the United States Government, is 
designing and building a machine 
for the compositon of Chinese. 


Airborne Instruments 
Selects Horvath 


AIRBORNE Instruments Laboratory 
has added William J. Horvath to the 
staff of its medical physics group. 
Dr. Horvath will in the 
tinuing development of the cytoana- 
lyzer 


assist con- 
instrument de- 
extensive testing for 

and on other prob- 
lems of medical physics. 

In 1945, he helped organize the 
Navy's Operations Evaluation 
Group, and later was deputy direc- 
tor of the group for two years. In 


an electronic 
signed for 


early cancer 


MOLDED 
OPEN TYPE 
TRANSFORMERS 


CLIPPER 


SERIES 


Built to pass MIL-T-27 specifica- 
tions, including Grade | hu- 
midity tests, and to operate 
continuously at 150 C (Class C). 


Result: Savings up to 50% in space 
and weight without sacrifice 
in performance. 


The Clipper is only one of the 
many types we make. We spe- 
cialize in custom-built trans- 
formers to your specifications 
Let our engineering staff elp 
solve all your transformer 
problems. 
Samples delivered in 
1 to 3 weeks 


Write for Literature 


see 


SFORMER 
PORATION 


orth 7th St. Brooklyn 11, N. Y. 


STagg 2-4200 
Want more information? Use post card on last page. 
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PLANTS AND PEOPLE ntinued 


1949, he joined the newly organized 
Weapons System Evaluation Group 
of the Joint Chiefs of Staff, in 
vhich he served for three years as 
a project leader and in an advisory 
apacity to the director. Although 
he resigned from full-time service 

ith the group in 1952, he contin 
ed as consultant. He also served as 
onsultant to the National Research 
Council Committee on Undersea 
Warfare 


Phaostron Changes 
Its Name 


[HE PHAOSTRON Company of South 
Pasadena, Calif., makers of electri 
cal measuring apparatus, is chang 
ing its name to Phaostron Inst 
ment & Electronics Co 

The firm plans to minimize it 
output of products for military use 
and is converting to consumer 
items. 

It plans to add 13,000 sq ft of fac 


tory space to its present facilities 


Logistics Research 
Promotes Two 


W. V. NEISIUS, formerly director of 
applications, has been appointed 
vice-president of applications and 
sales, and A. Y. Baker, formerly 
chief engineer, is appointed vice- 
president, development and produc- 
tion, of Logistics Research. 

Both Neisius and Baker have 
been with Logistics since before 
the first production ALWAC com- 
puter was delivered in February, 
1954. Neisius is former assistant 
professor of mathematics at Geor- 
gia Institute of Technology, and 
tatistical and engineering consult 
ant to the Georgia Power Co. Baker 
held various positions in radar 
engineering with aircraft manufac- 
uring firms before entering the 
electronic computer field 


General Devices Appoints 
Engineering Head 

EVERETT B. GARRETSON has been ap- 
pointed to the newly created posi- 
tion of director of engineering of 
General Devices of Princeton, N. J. 
General manufactures high speed 
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ELIMINATE REJECTS! 
IMIZE BREAKAGE! 


) ° jewel ass 
se 


chance rejects and breakage that 
duction costs when ; 
e time-wasting 
mplete jewel 
install in your equipmen 
ars of precision production mean 
I of the highest quality 
set according to 
r skilled craft 


us your jewel problems —4 you 

rd will supply assembles }jhat fit 

id hedule. Our engifieering 

your service for all your jeWel bear 


For information on} S assemblies write for Bulletin 15 a 


Over on ye Pras serving industry with Quality jewel b¥arings 


Vidar fle Gisq &Co., Ine. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
i Spruce Street, Waltham 54, Mass. 


MEW UHF MEGACYCLE METER 


With the Widest 
Frequency Coverage 
in a Single Band 


FEATURES 
Excellent coupling sensitivity. 
Fixed coupling point. 


Small grid current variation 
over band. 


Calibration point every 10 Mc. 


Uses split-stator tuning con- 
denser with no sliding metal 
contacts. 


Standard camera socket for 
tripod fixtures. 


Octagonal case for convenient 
positioning. 

Useful in television transmit- 
ting and receiving equipment 


SPECIFICATIONS 
FREQUENCY RANGE: 420-940 Mc in a single band 
FREQUENCY ACCURACY: « 2%, (Individually calibrated) 
OUTPUT: CW or 120-cycle modulation 
POWER SUPPLY: 117 volts, 60 cycles, 30 watts 
DIMENSIONS: Oscillator Unit 4%" x 2'4” 
Power Unit 54" wide x 6%" high « 7'2" deep 


PTe ae 
DA dE CORPORATION 


BOONTON - NEW JERSEY 


Want more information? Use post card on last page 
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ea nan 
multi-contact, sampling switches 


METERS 


For the past five years, Garret 
COMPARATOR 7 son has been president of his own 
NULL consulting engineering firm 


Previously, he had been a stafl 
ae , DETECTORS | 


member of the Prineeton University 
LABORATORY as =i. . . plastics laboratory developing appa 
AND 2 IMPEDANCE ratus for measuring the dielectric 
PRODUCTION 7 COMPARATORS constant and loss factor of plastic 
IMPEDANCE > . P and oils at microwave frequencie 
TESTING ; POWER 


Tests Resistors, Condensers, inductors OSCILLATORS Nav y Needs 


Percentage Deviation From Standard on More Engineers 

Read On Large Meter ° 

Rapid Response — No Buttons To Push $29900 VACUUM TUBE AT THE Naval Air Material Cente) 
High Accuracy And Stability 


Self Calibrating — Requires No Pear VOLTMETERS 
Recalibration When Changing Ranges 


in Philadelphia, engineering vacan 
cies exist in the following options 


+ electrical, electronics, general, in 
es SPECIICATIONS —— 


Bridge Supply Volts » aii FREQUENCY dustrial, mechanical, structural and 
' e Su Y 


Component Voltage At Balance 1 volt STANDARDS aeronautical Starting salaries 
Frequency Either 1,000 C.P.S., or 10,000 C.P.S. range from $3670 to $8990 per an 
Full Seale Ranges 5 % 10%, 20 % 

Component Test Ranges ° num 


Resistance - 5 ohms - 5 megohms 

Capacitance - - - 50 mmf - 20 mfd AUTOMATIC 

inductance --- 100 microhenry - 80 henries : : 3 : 
Power Supply --- 105-125 volts, 60 C.P.S HI POT Canadian ik k 


Representatives in Principal Cities . Sets Show Plan 


RSE esti SE aa a HE Other Electronic 


55 EAST 11th STREET * NEW YORK 3, N. Y. Test Equipment 


PLANS are under way for the Cana 
dian I.R.E. Convention which will 
be held in Toronto on October 1, 2 
and 3, 1956 


TELEPHONE REPEATER TYPE In addition to the technical ses 
TA-289/FCC sions at which papers on subjects 


in the electronics field will be pre 


sented, an engineering exhibition 
This is a packaged voice-frequency will feature upwards of 200 e» 
Aye repeater adapted for use on almost 


. hibits 
maitd yee wi ere four-wire The convention which is expected 
line facility. The principal compo- iain ft i i 
= . a eine etait iia ‘ arts 
Te nents are amplifiers, hybrid circuits Oo draw enyineers trom a parts 0 


and balancing networks. It also in- Canada and the adjacent States, will 
cludes line protectors, monitoring be held in a new building to be 
telephone set, d-c telegraph com- erected at the Canadian National 
posite sets, adjustable line equal- Exhibition 

izers, v-f signal converter type 


CV-339/FCC, and rectifier for a-c 


Tey, Lili operation. It has a maximum net Armeo Steel 


gain of 24 db on 2-wire circuits . Wh 
une e Raa , and of 30 db on 4-wire circuits, Names Three 
between nominal 600 ohm imped- 


G. H. COLE, former associate direc 
ances. , 

tor of research, has been named 

consulting engineer for magnetic 
Type TA-289,FCC Repeater, Telephone, manu- materials at Armco Steel Corp 
factured for the U.S. Army Signal Corps. This is 
@ recent redesign of the type OA-7/FC Repeater, ‘ : 
Telephone, and is moisture- and fungus-proofed. ganization in 1929. He had been 
it meets all applicable MIL specifications. 


Cole joined the firm’s research o1 


an associate director of research for 
the company since 1931. 

V. W. Carpenter succeeds Cole 
and will direct Armco’s future re 


R r. D ] re} 3 | re} | | 3 3 R | | re} Pp R re) D TF ‘on a search work in the field of magnetic 


materials. He joined the company 
1080 UNIVERSITY STREET, MONTREAL 3, CANADA 


in 1930. In 1940, he became super 
Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal 


vising metallurgist and held that 
MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER.TELEPHONE AND BROAD-BAND RADIO SYSTEMS sas . . 
5 position until his recent advance 


Want more information? Use post card on last page November, 1955 ELECTRONICS 





ats 
race it 


HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
«+. you can handle them If you act now. 


Let’s face it... the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 

[_] Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

["] Check contents and locations of first-aid kits. Be 
gure they’re adequate and up to date. Here, again, your 
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CD Director can help. He’ll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

| Encourage personnel to attend Red Cross First-Aid 
‘Training Courses. They may save your life. 

| Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. ‘There's no 
better way of building prestige and good community 
relations—and no greater way of helping America. 


Act now ... check off these four simple points... 


before it’s too late. 





PLANTS AND PEOPLE 


ment in research. 
D. C. Dieterly has been appointed 


here's what DIE CAST supervisor of the firm's magnetic 


research laboratory. 


GRC ZINC ALLOY : 
TH R FADE D oe sey Leaves 


tALPH A. ANDERSON has resigned 
as vice-president in charge of de- 
} . sign and development engineering 


of Panellit of Skokie, Ill. 
mean to you...» ; — 
| a 


Budd Enters 
in terms of a better product, in : b 
terms of a more economical product! , Radiography Field 


f ke possible closer am 2 7 : i : 
vol meng Raney, ~— Amy “greater dopond = 7 THE Bupp Co. of Philadelphia will 


eet, , yp tie g manufacture, sell and service the 

nie aces x gamma radiography equipment and 
NEW BULLETIN AVAILABLE! 

Fact-packed—shows how Gries sources previously produced by The 

i ' d money-savin . : , 

motheds cen solve sour’ besten” Gamma ( orp. of Mansfield, Mass. 


tags foe ‘ A. J. Stevens, formerly president, 
Send today for your CAP NUTS cam ; : ee 
copy, prices and samples. C. F. Thompson, formerly vice-pres 
World's ident and T. W. Healy, formerly 
GRIES REPRODUCER CORP. Foremost treasurer of the Gamma Corp., have 
Producer of es ° . ° 
Small joined Budd and will continue their 
Die Castings activities in connection with isotope 
radiography equipment, as well as 
other applications of nuclear radia 
tion. 


151 Beechwood Ave. ®© New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 


iF IT’S NEW ...1F IT’S NEWS... IT’S FROM ELCO 


. 
"or 
, 


Chassis Company 
Enlarges Quarters 


CALIFORNIA Chassis Co. of Lyn- 
wood, Calif., has added approxi- 


NEW RIGHT-ANGLE mately 10,000 sq ft to the floor area 
VARICON INTRODUCED of its main plant. 


' The annex will be used mainly for 
£LCO ; Ss { Ww . ge re - 
ELCO announces a new Right research facilities and warehousing 
Angle Varicon as the latest news- 2 : nk 
worthy addition to its world-famous It will release space in the original 


line of miniature connectors. The building for additional production 
new Right-Angle Varicon (Fig. A.) 
available in 2-contact male plugs, 
makes it possible to run wires or 
cable parallel to panel, thus con- 


serving space. Units may be plug- 


ged into mating portion of con- Fua Heads ETL’s 
Seas, Sayer Saar Srg- Sh Expanded Lab 


line operations. 


Insulator acts as strain relief for 
cable, permitting exertion of heavy ELECTRICAL Testing Laboratories, 
forces without breaking connec- independent testing organization, 
tions. Plugs are polarized the same : as 
as other standard Varicons; with has expanded its facilities and per- 
the same high current and voltage sonnel for testing in the field of 
rating, low resistance, low capac- . : 
eens electronics. Its electronic labora- 
. eu ( y ” j »§ c i c ’ 
For further information, or. copy tory now occupies approximately 
of the new Varicon Catalog V-2, 5,000 sq ft of the 100,000 8q ft, 8- 
Ese write us on your company story building owned by E, T. L., 
etterhead., 4 : ‘i 
: and has a staff of fifteen. 
Dr. Frederic Fua is director of 
ELCO CORPORATION, M STREET BELOW ERIE, PHILA. 24, PA., CU 9-5500 the electronics lab. He is also presi- 


dent and research director of Stand- 
a 
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Electrical Indicating 
Panel Meters and Pyrometers 
Model 261 


shown, 
Price $11.50 
White-face, 
Black-face, or 
Colored Dials. 
Can be cali- 
brated in any 
units: (Amps, 
KV, FPM, 
Angstrom Units) 
Pyrometers are medium resistance (4 ohms per 
millivolt), Accuracy 2%. Automatic, bimetal cold 
junction correction. Compensated for copper 
error. (Ranges from — 400 to +3000'F.) 
Large dial area—clearly visible. Less waste 
panel space. Easily lighted transparent plastic 
front and case. Anti-static treated, Tubing pointer 
normally supplied. Knife-edge and other types 
available. D'Arsonval movement in Alnico per- 
manent magnet. Snap-fit construction, virtually 
dust-tight case. AC meters are rectifier type. 
Model 451 is 42"; Model 351 is 3'2”; Model 
261 is 2'A”. Meters with Zero Right, Zero Center 
or up to two-thirds of 
range suppressed can be 
supplied. AC ond DC 
in multiple ranges. Meter 
ranges: DC or AC 0/20 
Microamps to 0/50 
Amps. 0/5 Millivolts to 
0/500 Volts. (Minimum 
AC Range 0/250 Milli- 
volts). Panel meters and pyrometers with black 
Bakelite cases also available. Model 30! shown, 
Write for Bulletin G-9 Assembly Products, Inc., 
Chesteriand 4, Ohio. Phone: (Cleveland, O.) 


HAmilton 3-4436 
Atomic Exposition, Booth 423, Dee. 10-16, Cleveland, Ohie 


Scouting 
for 


Coils? 
DANO MAKES THEM! 


Dano, makers of a wide variety of coils, 
is fully equipped to meet the increasing 
demand for these special coils. Keeping 
pace with modern design, Dano offers 
incapsulated coils with tough, molded 
covers that spell extra electrical insula- 
tion with freedom from moisture. 


Every Dano Coil is custom-made to 
your specific requirements. Call or 
write today, and Dano’s quote will be 
on the way! 


Incapsulated Coils 
Bakelite Bobbin © Cotton Interweave 
Paper Section © Acetate Bobbin 
Coils for High Temperature Applications 
Also, Transformers Made To Order 


The}+) sao Electric Co. 


MAIN ST., WINSTED, CONN. 


© Form Wound 


Want more information? Use post card on last page 
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ard Electronics Research Corp. of 
New York City. The lab is now 
equipped to test a wide range of 
electronic equipment. 


Waldman Named 
By Telectro 


EDWARD WALDMAN, formerly direc 
tor of purchases, has been named 
plant manager for the Telectro In 
dustries 
N. Y., 


corders and 


Corp., of Long Island City, 
manufacturers of tape re 
precision electroni 
device 
Waldman 


an engineer in 1949. Later 


joined Teleetro Indu 
tries as 
he was transferred to the purchas 
ing department where he served as 
director of 


pure hase prior to his 


new appointment 


American Buys 
R-C Instrument 


Electronics of Los An 


manufacturers of equipment 


AMERICAN 
geles, 
for the electronics industry, will 
enter the nuclear instrumentation 
market of R-C 
Scientific Instrument Co. of Playa 
Del Ray, Calif. 

An exchange of 13,500 common 


with the purchase 


shares of American Electronics for 
the total assets of R-C Scientific will 
be made. R-C sales for 1954 were 
about $300,000. American Elee 
tronic sales, for the first six months 
of this year, netted over $3 million 

The R-C Scientific 
Company designs and manufactur 


Instruments 


ers nuclear instruments 

The firm will be operated as a 
vholly-owned subsidiary under the 
name of Reed-Curtis Nuclear In 


dustrie 


Appoint Staff for 
Geophysical Year 


SECRETARIAT of the U. S. national 


committee for the International 
Geophysical Year now includes: ex 
Hugh Odishaw; 
administrative officer, R. C. Peavey 
Schilling. D1 


chairman of the 


ecutive secretary, 
program officer, G. F 
Joseph Kaplan is 
committee 

The International 
Year program, a study of 


Geophysical 
man’s 
take 
More than forty 


physical environment, will 


place in 1957-58 


* MODEL MHISA For mounting 

’ on drums having as few as 
30 channels or as many as 
several hundred. Simple De 
sign- Flexible Operation 
Low Noise~High Voltage 
Insulation. Moisture Proof 
unit completely encapsulated 


CHARACTERISTICS 
Recording System; Non-return te 
zero. Drum Speed; 2300 in. per sex 
Writing Current; 70 ma. Cell 
Density; 100 bits per in. Head te 
Drum Spacing; 001 inch. Brum 
Coating: Red oxide, .0O1 in. thick 
Output; | volt peak to peak 
Track Width; 125 in 
Core Width; 090 in 


The performance 

characteriatica of 

Model MHI5A can 

be incorporated in 

the MHI0A case 
if demred 


LIBRASCOPE 


READ-RECORD 
HEADS 


Specifically Designed for Reading or 
Recording on Magnetic Drum Memory Systems 


MODEL MHIOA Designed for 
use with an eccentric for 
radial position adjustment in 
relation to the drum, Low 
write current. High readback 
voltage. 2 piece sintered fer 
rite core. Potted. Dimension 
illy stable 


CHARACTERISTICS 
Recording System; Non-return to 
zero. Orum Speed; 1200 in. per 
sec. Writing Current; 20 ma. Cell 
Density; 100 bits per in. Head to 
Orum Spacing; 001 in Orum Coat 
ing; Red oxide 001 in. thick 
Output; 0.5 volt peak to peak 
Track Width; 062 ir 
Core Width; 040 in 


modela available 


write for brochure 


IBRASCOPE 


808 WESTERN AVENUE * GLENDALE, CALIFORNIA 


Want more information? Use post card on last page 
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PORTABLE D’ARSONVAL 


IN THE AUTOMOTIVE FIELD, 
the Bear Manufacturing Co. of Rock 
Island, Ill. uses Series 500 G-M Gal- 
vanometers in its new remote-read- 
ing Electric Wheel Alignment 
System (left). Whatever your own 
particular instrument field, you can 
achieve this same self-contained 
portability, ruggedness and high 
sensitivity with G-M Galvanom- 
eters. Complete catalog on request. 


4236 NORTH KNOX AVE., CHICAGO 41 


MRS YAY Te and lab. work 


AWeathhet 


PRINTED CIRCUIT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 


@® Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 14% db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 

times the range usually offered. Will sync wave form 
display up to 5 Mc and better, Printed circuit boards 
sabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail retrace blanking am- 
plifier — voltage regulated power supply 4 step 
frequency compensated vertical input—~low ca 
pacity nylon bushings on panel terminals — plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


Aeathhit iV 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


@ A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 
(color or monochrome). FM frequencies too! 4 Mc 
-~ 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all-electronic sweep sys- 
tem. Nothing mechanical w vibrate or wear out 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-40 Mc on fundamentals and 57- 
180 Mc on calibrated harmonics. Plug-in crystal in- 
cluded. Blanking and phasing controls — automatic 
constant amplitude output circuit — efficient atten- 
uation — maximum RF output well over .1 volt — 
vastly improved linearity. Easily your best buy in 
sweep generators. 


COMPANY 


) A SUBSIDIARY OF DAYSTROM, INC 


3 BENTON HARBOR 14, MICH. 


WRITE FOR FREE CATALOG 
- COMPLETE INFORMATION 
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PLANTS AND PEOPLE continued 
nations are participating in the co- 
ordinated, simultaneous geophysical 
investigations. The program of the 
United States includes the following 
fields: aurora and airglow, cosmic 
rays, geomagnetism,  glaciology, 
gravity measurements, ionospheric 
physics, latitude and _ longitude, 
meteorology, oceanography, seis- 
mology, solar activity, rocket ex- 
ploration of the upper atmosphere, 
and the earth satellite program. 
The U. S. national committee for 
the IGY, established by the Na- 
tional Academy of Sciences, is re- 
sponsible for the formulation, direc- 
tion, and execution of the U. S. 
program. Federal sponsorship and 
funds have been obtained by the 
Academy’s committee through the 
National Science Foundation, the 
government agency responsible for 
federally supported basic research. 
To date, the Congress has appro- 
priated $12 million for the program. 


Television Committee 


Officers Named by AIEE 


THE AIEE has named new officers 
for the committee on television and 
aural broadcasting systems for the 
1955-56 term. They are: chairman: 
J. B. Epperson, chief engineer of 
Scripps-Howard Radio & TV., re- 
appointed. Vice-chairman: C. M 
Braum, consultant to the Joint 
Committee on Educational Televi- 
sion, Washington, re-appointed. 
Carl E. Smith of Carl E. 
Smith Consulting Radio Engineers 
in Cleveland. He replaces R. K. Hell- 
mann of Hazeltine Electronics who 
has resigned to handle another 
AIEE appointment. 


Secretary: 


Consolidated Selects 
Transducer Director 


KENNETT W. PATRICK has been ap- 
pointed director of the transducer 
division of Consolidated Engineer- 
ing Corp. 

He formerly was director of the 
firm’s systems division. Succeeding 
him in that post is Harry E. Burke, 
Jr., who has been assistant director 
of the 
1954, 

Walter B. Claus, who has directed 
activities of the transducer division 
the past two years, was assigned to 


division since February, 
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Miniature and Sub-Miniature 


SLIP RING ASSEMBLIES 
BRUSH BLOCK ASSEMBLIES 
COMMUTATORS 


P ~ 
™~ 


and other 


Ny 
ty) ey wT Electro-Mechanical Components 
“Say, A PRECISION MADE 


“a TO YOUR OWN SPECIFICATIONS 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 
types of Thermo-Plastic and Thermo-Setting materials. 


Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled 
Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit. 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


COLLECTRON CORPORATION 


Murray Hill 2-8473 e 216 East 45th Street @ New York 17, N.Y. 


TI-CO WIRE STRIPPER | 


The TI-CO Wire Stripper completely strips single or mul 
iple leads of fine magnet wire in sizes No. 18 to No. 48; 
removes all types of insulation, formvar, nyclad, glass, 
etc without damage to wire; exceptionally fast, clean 
stripping with minimum rejects. Speeds up production; 
guarded machine, safe for operator. Wire diameter kept 
to within .0002" Machine compact, portable and rela 
tively quiet; rugged; stands up under steady use; pre 
cision ball bearings throughout. General-purpose brushes 
are of fibreglass. Machine can be adapted to strip any coil 
form. Machine can be adapted to strip wire outside 18.48 
range 


PRICE: $225.00 For additional information write or phone 


THOMAS INSTRUMENT COMPANY 


Telephone 5134 PHOENIX, NEW YORK 


McGraw-Hill Mailing Lists Will Help You 


Direct Mail ‘+ @ necesse 
supplement to a well rounde 
Business Paper odverti:ing 
Merchandise your program 
advertising Most progressive ‘companies 
Conduct surveys allocate a portion of their ad 
Get inquiries budgets to this second medium 
and leads for ot the some time as they 
your salesmen concentrate on the best busi 
Pin-point ness publications 
geographical of 600,000 of the top buying in 
functional groups fluences in the fields covered 
Sell Direct by the McGraw-Hill publica 
Build up tions make up ovr 150 mailing 
weak territories lists. Pick Your prospe.ts ovt 
@ Aid Dealer of ovr Industrial Direct Mail 
relations catalogue 


Wie 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Write for your free copy of our Industrial 


Direct Mail catalogue with complete information 
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3. 
ere TL LAL Ts 
LATHES 


MODEL ME 
$3135.00 f.0.b. Grass Valley, Calif 
Especially useful for handling 
large television Bulbs 


GENERAL SPECIFICATIONS 


Maximum length overall 
Maximum width overall 
Maximum length, spindle nose 
to spindle nose 
Height, floor to spindle 
Radial clearance above apron 
Spindle hole diameter 37 
Approximate shipping weight 1800 Ibs 
Net weight 1600 Ibs 


STANDARD EQUIPMENT 


Two face plates 

One collet draw-in bar 

Hand carburetion control 

Foot pedal control of air or nitrogen 
supply and oxygen-gas volume 

Main air valve controlling air in 
either or both spindles 

Standard spindle speeds approx. 30 
40-60 RPM. (With Adjusto Spede 
1712-175 RPM.) 


14 h.p. motor, 220 volt, 3 phase 


DO YOU KNOW? 


That a first class glassblowing job requires ac 
curate alignment of rotational axes between 
the headstock and footstock? 


That variable spindle speed gives another di 
mension to your technique? 


That simple chucking attachments supply ver 
satility for wide varieties of applications? 


That special chucking for your industrial pro 
cedures, or laboratory practices are available? 


That Litton jet-mix fires are universally used 
in glassblowing to prevent reducing conditions? 


That Litton Lathes have been the standard of 
the vacuum tube industry for 22 years, and 
have been constantly improved? 


That you can get these precision tools at rea 
sonable cost, in eight sizes, with swing from 
8” to 42”, and working length from 20” to 
75,” 

Let us send you complete specifications and 
prices on our line of equipment and tools for 
the Vacuum Tube industry and for generu re 
search and development laboratory use. 


Litton Engineering Laboratories 
TTP a ea le 





DataReader 
Model 546 


A transport unit 
for high-speed 
searching, reading 
and recording 

olf data on 
magnetic tape 


End-of-tape sensing 


Slotted, hollow guide shafts, one ad 
jacent to each tape reel are constantly 
ubjected to a vacuum which is main 
tained as long as normal tape is passing 
over, and sealing the shaft openings 
Perforated leaders at either end of the 
tape interrupt the vacuum and stop the 
tape reels. This feature also provides 
an automatic stop in the event of tape 


fuilure 


PERFORMANCE: 


RAPID START—STOP — REVERSE —from 
stop to full speed in 6 milliseconds 
HIGH TAPE SPEED — optional single 
speed of 30, 40, 50, 60 or 75 in/sec 
TWO-DIRECTION SEARCH —cither di 
rection, automatically at full speed 
REMOTE OPERATION —forward, re 
verse, stop, rewind and selection of 
reading and writing 

VACUUM COLUMN TAPE CONTROL 
provides strain-free tape feed over 
entire length of tape 

RAPID REWIND—2400 ft. of '2” of 
“4” tape in 3 minutes 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
460 No. Sierra Madre Villa 
Pasadena 15, Calif 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
hLiectroData Corporation maintains a nation- 


wide sales and service organization 


Want more information? Use post card on 
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undertake several special projects 
for the manufacturing division. 


Rea Names 

Magnetic Head 
FRANCIS A, OLIVER 
pointed as manager of the newly 


has been ap- 
created data storage devices unit of 
the J. B. Rea Co, of Santa Monica, 
Calif. 

The new unit will be responsible 
for the development and manufac- 
ture of magnetic storage compon- 
ents, including magnetic heads and 
drums, magnetic tape recording ma- 
“matrix” 
memory systems and dialectric stor- 


chines, magnetic core 
aye elements. 

Oliver, designer of the new mag- 
netic formerly 
head of research and development 


components, was 
of magnetic storage devices at Na- 


tional Cash Register’s electronic 
Prior to that he headed a 
division at the computer 


division of the Aviation 


division. 
similar 
Bendix 
Corp 


Hall-Scott Buys 

Another Electronics Firm 
HALL-Scott Motors Co. of Berkeley, 
Calif., has acquired its second elec- 
tronics firm—Dynamic 
Co., of Los Angeles. 


Analysis 


The Los Angeles firm has devel- 
oped a desk model computer, for 
which Hall-Scott acquired manufac- 
turing rights. 

Dynamic Analysis will be inte- 
grated with Hall-Scott’s electronics 
division in Burbank, This newly- 
acquired division, formerly known 
as Bardwell & McAllister, does elec- 
work for 
radar, and also has contracts 


tronics guided missiles 
and 
with the Atomic Energy Commis- 
sion 


The 


through outright purchase 


new firm was acquired 


Two Engineers 
Join Stanford Research 
RICHARD K, THOMAS and Robert F 


Trainer, both from Johns Hopkins 
University laboratories, have joined 


NOW! 


a practical engineering 


introduction to 


OLOR 
IV 


Here is practical ground- 
ing in the complex tech- 
niques of color television for 


engineers and technicians Features 
approved, 

commercially 
important 

fundamentals 


already familiar with mon 

chrome television, The book 
takes you from basic prin- 
ciples of color and = color 
sensation, right through to the actual trans 
mitters, studio equipment, and receivers repro 


ducing a color show in the set-owner'’s home 


Just Published! 


COLOR TELEVISION 
Engineering 


Color 
plained in simple and large- 


By 
John W. 
Wentworth 
Manager, 
Television 
Terminal 
Equipment 
Engineering, 
Radio 
Corporation 
of America 
446 pages, 6 x 9 
296 Hlustrations 
8.00 


television is ex- 


ly non-mathematical form, 
The bloch 


proach is use 


diagram ap 
1 extensively, 
and step-by-step derivations 


lead you gradually from 
familiar principles of mono- 
chrome television to the advanced techniques 
of color television. The book reviews the basi 
theory of color, and the problems involved in 
transforming 
signals, then 


Various electronic 


color images into electrica 


back again into color images 
techniques used for proces 
sing, multiplexing, and transmitting color tel« 


sion signals are discussed in an orderly 


sequence, 
Covers these 4 main areas 

® Basic principles of color, color percep- 
tion, and color measurement 

®& Principles of color reproduction, cover- 
ing the application of colorimetry to 
color television 

®& Principles of color television transmis 
sion systema, ncluding multiplexing 
techniques, sequential color television 
systems 

®& Apparatus and circuits for color telev! 
sion covering transmitters, receivera, 
and test equipment 


Contains these useful appendixes 
@ Standardized CIE 
Colorimetric Data @ Trigonometric 
@ Data for Color Mix Identities 
ture Curves for the @ Mathemoticel Proof 
FCC Primaries of the Two-Phase 
@ FCC Standards for Modulotion 
Compatible Color Technique 


10 DAYS' FREE EXAMINATION 


MeGraw-Hill, Attn: H. Buhrow 
industrial & Business Book Dept 
$27 West 4ist St., NYC 36 


Send e Wentworth PRINCIPLES OF COLOR 
TELEVISION ENGINEERING | l la : 

amination on af al, i da lw emit 
$8.00, plus few cents f le t cost return 
book postp We ! f t if 1 remit 


+} por ' t ! eturn 


Television 


Na 

Add 

{ 

Compa 

m tion 

For price and terme outsid 

write McGraw-Hill, Int'l Bs Oe" Lil 


Want more information? Use post card on last page 
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the Mount Lee laboratory of Stan- 
ford Research Institute as electron- 
ics research engineers 

They will take part in the micro 
wave testing program carried on at 
the research center 

Thomas was for three years a 
group leader in electronics counter 
measures research and development 
it the University’s radiation labora- 
tory in Baltimore. He has previ 
ously supervised an antenna group 
with Bendix Radio, and developed 
vhf and microwave antennas at 
Airborne Instruments Laboratory 
in Mineola, N. Y 

Trainer was formerly a staff as 
sistant in the John Hopkins Applied 
Physics Laboratory at Silver 
Springs, Md. He has conducted re 
search in antennas and transmitters 
as well as electronic and pulse cir 
cuitry 


Army Ordnance 
Seeks Definitions 


THE ARMY Ordnance Corps is pre 

paring an ordnance engineering de 
sign handbook to summarize funda- 
mental principles and basic design 
data. So as to avoid confusion as to 
the meaning of terms as used in 
ordnance engineering and as used 
in other fields that ordnance cuts 
across, aid is sought from all engi 
neers with information on_ tech- 
nology and nomenclature problems 
Information should be sent to the 
Center for Documentation and 
Communication Research, School of 
Library Science, Western Reserve 
University, Cleveland 6, Ohio 


Sunstein Establishes 
New Company 


A NEW company known as Sunstein 
Kngineering Co. has been formed in 
Bala Cy nv . i té pr vide con 
ulting ry n the electronics 
field 
The firm is headed by David E 
instein, formerly assistant tech 
nical director of research for Philco 
Corp. His employment prior to the 
formation of this new company wa 
entirel v1 Phileo Corporatior 
the first five ye: of which were 
pent in > Tack \ and the last 
’ 


en veal in le research division 


Prior to his position as assistant 
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EQUENCY 


MULATOR 


GPR-10 


COMMUNICATIONS 
RECEIVER 


GPI-7a0 


RADIO 
TRANSMITTER 


PMO 


MASTER OSCILLATOR 
HETERODYNE 
FREQUENCY METER 


and many other 
items of fine commun 
ications equipment 
Bulletins on request 


Use ‘‘Unusable’’ — with this 
S UBM cA Ee es 


RECEIVER and "POWER 


Our Model 128 subminiature 
power supply (left) is designed to 
provide B + and filament volt 
ages to various equipments, Being 
extremely compact (1” x 3” x 9” 
it may be mounted in inaccessible 
or normally unusable spaces 
Lightweight (only 36 oz.), it has 
been ideal for critically balanced airborne devices. Con 
sider it for your applications. The model 127 VHI 
receiver, as shown at right, incorporates modular design 
for flexibility of installation as one unit or separated for 
better space utilization. Wideband characteristics and 
module size (1” x 3” x 9”) permit application in all fields 
of instrumentation and communication—airborne or 
otherwise. This receiver features crystal frequency control 
plus excellent sensitivity, quieting and noise rejection 
Send the coupon below today for our Data Sheets 100 
and 101 which give de 
tailed specifications on 
this versatile equip 
ment. 


SUPPLY 


Instrument and Electronic Division 


Oakland Int'l. Airport 


alifornia Easter ‘L 10 


Oakland 14, Calif 


Send me Data on Name 
your Subminiature ities 
Equipment: City 


ation? Use post card or 
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oun It ; Z &, technical director of research, he 
* > served as director of government 


say leading design and e research activities 
development engineers A 


Xe EPOT a Wheeler Laboratories 


Promotes Williams 
the smallest wire-wound Avaviavie eungle or up to 6-gang untls On one snast FRANK H. WILLIAMS has been ap- 
precision potentiometer pointed assistant chief engineer of 


Yo" Size—Linearity .3%—High Resolution—200-~-to TOOK" — Wheeler Laboratories | in Great 


Neck, N. Y., and elected to the 
torque: .035 oz./in. @ 20° C. ambient temperature: —55° C, board of directors of the firm. 
power rating: 2 watts for 60° to 125° C, ie hae 0 backer i , exert 

C. rise *Resistance Range: 200 ~ to ‘ as a background of experl- 


meets applicable portions of 100K standard, + 2%. High- ence in the field of radar, with pre- 
MIL-E-5272A standards er or lower on special order. vious employment of several years 


at Hazeltine Electronics Corp. 
The case and threaded mounting bushing is one-piece anodized aluminum for During the six years since he 
maximum heat dissipation. The shaft is centerless ground stainless steel. Standard ined Wheeler Lal tories. Wil 
bearing in aluminum or bronze insert. Available for lower torque requirements with Jorner Celer LADOFALOFIes, = 
ball or jewel bearings. All units fully sealed, moistureproofed, fungicide treated. liams has been in charge of several 


Standard, servo or flush mountings ... dual or up to 6-gang units. 


Our unique manufacturing and testing facilities radar projects. In his present capac- 


assure you of controlled quality. Fach ACEPOT is ACETRIM 


Fach ity, he will participate in the direc- 
performance tested and a Polaroid picture record ti and management of the staff 
is supplied showing linearity and resolution. V," size “On ion and management oO € sta 


Send for specification sheet, pplication date shoes linearity 3% of twenty engineers working on 
l 


and prices. Your inquiry will receive prompt at- 10 ~ to 50 K + 5% problems of radar, antennas and 
tention, ACETRIM - « @ low-priced, 


sub-miniature trimmer potentiom- 

7 ith th fi h - 

ACE ELECTRONICS ASSOCIATES teristics os the ACEPOT. | Meets 
MIL standards. Available stand- 

125 Rogers Avenue, Somerville 44, Mass. ard or shaft lock. Stops if re- 


quired \ 
ACEPOT, ACETRIM trademarks applied for 


microwaves 


Washington Forms 
Electronics Division 


PR A NEw division for the engineering 
ECIOUS and manufacture of electronic and 
METAL WIRES COATED WIRES BASE METAL WIRES 


: ot electro-mechanical devices and sys- 
Produced in Plati Comprising an ex Very small diame : : 

num,” Gold, alloys tensive range of ali-<i tae Wbmnate. tems has been formed in Minnea- 
and pure metals electroplated grid _ thermo-couples, re polis by Washington Machine and 
small diameter wires... Enamel sistance units. Tool Works. 


Platinum alloy re insulated wires for The new division, General Com- 
f 9 3 j 
sistance wires precision resistors 


Salt ilidiem ond endseictiindians ponents Co., will be under the direc- 
Shedibm-lridium | tion of Ivan C. Pedersen and Karl 
alloy Thermo . | Schurr. Precision rotary and lin- 
couple Wire ear-travel potentiometers are 
among the first products to be mar- 
keted. 
Pedersen has most reeently been 
Te Ale at Minneapolis-Honeywell, aeronau- 
: tical division, working on helicopter 
autopilots. Previously, he was with 
Zenith Radio Corp. in radar devel- 
opment and Amphenol in high fre- 
quency cable development. 
Schurr has most recently worked 
FOR OVER 53 YEARS as project engineer at Minneapolis- 
Honeywell on the E-10 autopilot. 
Previously, he was with Victor Add- 
ing Machine Corp. as senior tech- 
nical representative. 
Plans are proceeding for pur- 
chase or construction of a new 


iin ik "a ' building to house the expanded fa- 
SIGMUND COHN CORP. 12) $0. Columbus Avenue + Mount Vernon, N.1/ | 


cilities of the company. 


Metollurgists 


& Specialists 


Serving Industry 
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FIVE STAR 


ELECTRICAL 
COMPONENTS 


rN 
Soy 


COILS 


Wound to Your 
Specifications 


ee 
SOLENOIDS 


Light 
and Miniature 
Types 


RELAYS 


Power and 
Sensitive 
Types 


Send for catalog sheets describing these 
items in detail. Prompt quotations will 
be furnished on receipt of your complete 
specifications and requirements. 


THE FIVE STAR COMPANY 
10 WEST MAIN STREET 
PL 


i 
i 


specialists in designing and manufacturing of all 
purpose fasteners and wire forms. Tooled to pro- 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 


Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


os 
— rrp 
WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES @ STAMPINGS 
Bulletins on complete line upon request 


WENCO MANUFACTURING CO 
1133 W. Hubberd $t., Chicage 22, I.,U.5.A 


Want more intormation? Use post card on last page. 
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New Books 


Sonics: Techniques for 
the Use of Sound and 
Ultrasound in Engineer- 
ing and Science 


By THEODOR F. HUETER AND RICHARD 
H. Bout. 

John Wiley & Sons, Inc., New York, 
456 p, $10.00 


THIS BOOK, intended to 
the engineer up to 


bring 
date in the 
applications of sound energy to in- 
dustrial contains 


processes, also 


Ultrasonic power meter 


enough fundamental information to 
serve as a college text in the sub- 
ject. 

The authors have attempted to 
deal with the field of acoustic vibra- 
tion as a unit, without separating it 
into arbitrary catagories of sub- 
audible, audible and ultrasonic. The 
title “the 
technology of sound as applied to 
problems of measurement, control 


“Sonics” is defined as 


and processing.” 

Chapter divisions basic 
physical principles of sound, radia- 
tion of sound energy and design of 
transducers. In the practical-appli- 
cations chapters the use of sonic 
energy for processing and testing 
of liquids and solids is discussed. 


include 


Techniques of nondestructive test- 
In many of 
the applications, simplified design 
equations are summarized for prac- 


tical D.A.F 


ing are also discussed. 


use, 


Practical Electroacousties 
By M. Retrincer, Chemical Publish- 
ing Co., Inc., New York, 271 p, $10.00. 
THE CONCERN of Elec- 
troacoustics’”’, to from Mr 


“Practical 


quote 


HYCOR 
TELEMETERING 
FILTERS 


Hycor band-pass and low-pass tele 
metering filters are produced in 


exact accordance with accepted 


military standards. In addition to 
designs which conform to Applied 
Physics 


Laboratory specifications, 


miniature units are available 


Hycor Telemetering filters are potted 
for complete protection against vi 
bration and humidity. The finest com 
ponents are used to minimize aging 


effects on characteristics 


Send for Bulletin TE which de 


scribes standard types available 


Hycor engineers will be pleased 


fo quote on your most exacting 


specifications 


Representatives in 
Principal Cities 


iY 
ML 
Subsidiory of International Resistance Company 


11423 Vanowen Street 
North Hollywood 1, Calif. 


Want more information? Use post card on last page 
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GATES D.C. POWER SUPPLIES 
AIRCRAFT BATTERY ELIMINATOR 

0-28 VOLTS 

@ 20 AMPS. 


RIPPLE 1% 
(cont.) 


Low ripple 

Good regulation 

Zero maintenance 
Instantaneous starting 
High overload capacity 
Continuous duty ratings PRICE 


MODEL GIOIF $1 60.00 


WRITE FOR BULLETIN NO. 111 FOR COMPLETE SPECIFICATIONS AND DETAILS 


Rack or bench mounting 


GENERAL PURPOSE POWER UNITS 


DA, Output Catelog No. @ Motors 


Dimensions 
@ Relays, Solenoids 
@ M-G Sets 


@ Electro-Piating 


Am- 115 VAC 290 VAC 
Volte | peres 60-~16 | 60~1¢ " Ww 


50 Gsm 9 
0.0 Gal 148 2 » |@ Battery Charging 
ash 5 2 > 1@ Contactors, Starters 


0-28 Voits @ 40 


Amps (cont 


MODEL G 111 


WRITE FOR BULLETIN NO, 10 FOR COMPLETE 
SPECIFICATIONS AND DETAILS 


Only a few of our standard models are shown above: Custom-built equipment and vari- 
ations of our standard design can be readily furnished. Quotations promptly given. 


(45) GATES Factory -611 MORRIS PARK AVE., NEW YORK 62, N.Y.*SY 2-3414 
ELECTRONIC CO. | Office -2090 BARNES AVE., NEW YORK 62, N. Y. « TY 2-6490 


Gol 102 


Git Glil 


A PRECISION 


THE MOSELEY 


on AUTOGRAF 


RECORDER 


trade mark 


CURVE DRAWING POINT PLOTTING 


CURVE FOLLOWING 
MODEL 1. 


Drum type, accepts 84° x11” graph paper; 
traverses each axis in 1 second; has full scale 
ranges of 5 millivolts to 100 volts; zero set any- 
where on paper; portable, self-contained; avail- 
able also as a curve follower for clectrical read- 
out of drawn curves 


AUTOGRAF Recorders, MODELS 1! and 2, provide all the features needed for 
graphic recording of test data, point plotting, and curve following for readout 


purposes. 
MODEL 2 


Flat bed type, accepts LL” x 16% 

graph paper; same speeds, sen 

sitivities and ranges as Model |} 

zero set anywhere on paper plus 

one full scale length of zero off 

set; inputs provided for analog 
recording, point plotting from 

digital sources, and curve follow- 

ing for computer or data reduc- 

tion 

Write for bulletins describing these in 
struments and accessories available for 
point plotting, curve following, and card translating 
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NEW BOOKS (continued 
Rettinger’s foreword, is “chiefly a 
description and analysis of audio 
communication equipment—micro- 
phones, moving-coil loudspeakers, 
mixers, studios, magnetic recording 
devices, as well as related subjects, 
such as crossover networks, attenu- 
ators, magnets and vibration isola- 
tion”. It is further stated that 
“little is said about amplifiers, a 
discussion of the various types of 
which would fill several volumes. 
Not much space has been devoted 


--R1BBON 


TRANS - 
/ FORMER 


Ribbon Microphone 


to acoustic measurements either, as 
they are well described in the book 
by Leo L. Beranek of the same title. 
Architectural acoustics was covered 
in another book by the author.” 


Content 

Topics are treated in eight chap- 
ters under the headings: micro- 
phones, loudspeakers, circuits, 
magnetic structures, public-address 
systems, vibrations, architectural 
acoustics and magnetic recording 
Inclusion of the chapter on archi- 
tectural acoustics seems strangely 
at variance with the intentions ex 
pressed in the preface. 

The discussion of the character- 
istics of various types of attenuator 
networks in the chapter on circuits 
is a sincere attempt to give the 
reader at least a taste of the 
complex of muddled details so char- 
acteristic of this subject. The pres- 
ence of a chapter on public-address 
systems is also somewhat of an in- 
novation and includes, among other 
topics, an informa! technical history 
of the Hollywood Bowl sound rein- 
forcement system, which will un- 
doubtedly give pleasure to those 
readers who enjoy the anecdotal 
approach, and a detailed exposition 
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NEW BOOKS (continued) 


of the electrical impedance match- 
ing of various loudspeaker combin- 


ations. 


Inconsistencies 


Although the reviewers cannot 
claim to have scrutinized the text 
with the scrupulous care of a proof- 
reader, they encountered a number 
of inconsistencies. The most seri- 
ous criticism of the reviewers is 
that the text attempts to cover far 
too much material in far too little 
space. The author could have de- 
voted the entire text to field apnli- 
cations of eletroacoustical equip- 
ment and drawn on his extensive 
experience to discuss in greater de- 
tail the proper choice and use of 
microphones, speakers, magnetic re- 
corders and their associated cir- 
cuitry in studio recording, public 
address systems ete. A _ book re- 
stricted to such a choice of topics 
would have been of considerable 
value.—E. G.’ THURSTON, Armour 
Research Foundation, Chicaqo, Illi 
nois and W. H. PEAKE, Ohio State 
University, Columbus, Ohio 


Color Television 
Fundamentals 


By Mruton S. Kiver. McGraw-Hill 
Book Company, Inc., New York, 1955 
312 p, $6.00 
For those scientifically curious 
about color television, Mr. Kiver’s 
book is fascinating. First, it at- 
tempts to explain colorimetry and 
second, it deals directly with the 
specific details of color receiver cir- 
cuitry. On colorimetry alone the 
reader appeal is strong for little has 
been written on it in a popular vein 
This volume represents a fairly 
complete summary, at the lower 
engineering level, of the salient 
facts of current color television: 
circuitwise, it gives factually accur- 
ate descriptions on a great deal of 
material covering most current 
color television receiver designs. Al- 
though the explanations suffice to 
introduce the basic principles, the 
technician will find them generously 
sprinkled with broad engineering 
assumptions. Not until the last two 
chapters do the circuit descriptions 
and the adjustment procedures 
reach his industrv level and use 
practical language. In these two 
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for automatic data-processing systems 
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Write for the "WHY and HOW 
booklet.” 
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NEW BOOKS (continued) 


chapters the explanations have con- 
crete significance to the fundamen- 
tal facts and indeed, the text on 
troubleshooting in Chapter X most 
specifically reviews and crystallizes 
the explanations on basic phenom- 
ena that have gone before. 

The treatment of three-gun color 
Their 
tion, their inherent characteristics 


tubes is good. basic opera 
when related to convergence, purity, 
brightness etc supply a background 
of information have 

the 


have 


which would 
forward in 
there it might 
contributed some clarity to the dis 
fundamentals, An 


discussion is given in 


been well located 


volume since 
cussion on ex- 
the 


conver 


cellent 
chapter on deflection and 


gence circuits. 


Receiver Circuits 


Descriptive color circuitry on cur- 
rent color receivers occupies four 
forms the 
basis of the text, using 100 pages 


complete chapters and 


of the 300-page total. 

The book as a whole constitutes a 
text on color receiver circuitry at 
the technicians level; it is a com- 
the 
engineering type explanations, from 
popular color television literature 
appearing over the last three years. 
It is complete in its coverage and 
for high level technical 
should prove a valuable 
HARRY E. 

Engineer, 


plete compilation, including 


usage 
source of 
THOMAS, 
Federal 


Laboratories, 


information. 
Senior Project 
Telecommunication 


Nutley, N. J. 


Dielectric Materials 
And Applications 


Tech 
New 


HIPPEL. 
Wiley, 


Epirep BY A. R. VON 
nology Press and John 

York, 1954, 438 p, $17.50. 
THIS book is a companion volume 
to the “Dielectrics and 
Waves” and is concerned more with 
the engineering use of dielectric 
materials rather than the theoreti- 
sal aspects that were considered in 
the companion volume. The book 
consists of a series of contributions 
from a number of authorities in the 
field under the editorship of Pro- 
fessor von Hippel who has done an 
extremely able job in integrating 
these various contributions into a 


one on 


CaM Mme aT] 
a es 


<TR TE 


Production 
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Because Kwikheat Thermostatic 


soldering irons are especially designed for the 
tight soldering required for quality elec 
tron equipment, production soars when old 
style heavy irons are replaced by light weight 
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heat Junior Type 200 irons, 


a 
close, 


Controlled by a sealed, built-in, high tempera- 
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Current used to maintain heat is only one-third 
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are casily changed in the field. Big, easy-to-grip 

| plastic handle is air cooled, has a wide flange 
to protect hands, 


Increase your production, Change to Kwik- 
heat Thermostatic soldering irons today. 
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ocwrt® 3732 Sean Fernando Rd., Glendale 4, Calif. 
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very useful book on dielectrics. 

The first section of the book 
treats the theory of dielectrics. Fol- 
lowing this, there is a section on di- 
electric measuring techniques. 

The third section of the book 
which is concerned with dielectric 
materials and their applications, is 
a thorough survey of the various 
types of materials available. 

Following this the fourth sec- 
tion deals briefly with the dielectric 
requirements of the armed forces. 


Engineering Data 


The fifth section of the book 
consists of the tables of dielectric 
materials which have been issued 
by the MIT Laboratory for Insula- 
tion Research. 

All in all, this book is a must to 
those engineers who are concerned 
with the use of dielectrics, either 
in components or in equipments.— 
HENRY JASIK, Consulting Enginer, 
Mineola, New York. 


Elektronische Halbleiter 


By E. SPENKE. Springer-Verlag, Ber 
lin, 1955, 379 p, DM 34.50. 

THIS BOOK is probably one of the 
most complete compilations of basic 
information on the physics of semi- 
conductors ever written with the 
exception of Dr. W. Shockley’s 
“Electrons and Holes in Semicon- 
ductors”, 

Prefaced by Dr. W. Schottley, a 
leading authority in this field, the 
book is divided into two portions. 
Tht first part (chapters I to V) is 
an accumulation of the author’s 
lectures and is written for students 
or for those just entering the field 
of semiconductors. 

The second half of the book 
(chapters VI to X) is intended for 
the basic study of the physics of 
semiconductors. 

The author has handled his ma- 
terial with skill. 

His organization and development 
of all the chapters is excellent. A 
bibliography is given at the end 
of each chapter and affords good 
references on the material treated. 
Illustrations are numerous, well 
chosen and finely reproduced, some 
in three colors. Treated very com- 
prehensively, the book provides to 
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NEW BOOKS (continued) 


physicists as well as to electronics 
the information 
necessary to become intelligently ac- 
with the 
In addition, 


engineers basic 


quainted problems of semi- 
it is an ex- 
cellent those in the 
fields of chemistry, 
crystallography, experimental phys- 
ics and others where the problems 
of semiconductors might arise. 


conductors. 
source book for 


inorganic 


The book is worthy of the highest 
KEONJIAN, 
Syracuse, 


recommendation. E. 
General Electric Co., 


Wis es 


| Thumbnail Reviews| 


Proceedings of 
Printed Circuits, 
MA and 
Publishers, 


the Symposium on 
Sponsored by RET- 
IRE—PGPT. Engineering 
New York, 1955, 122 p, 
$5 (paper). Presents twenty-five pa- 
pers delivered at a symposium held 
in Philadelphia during January 1955. 
Subjects covered include product de- 
ign, reliability, management con- 
siderations, production techniques and 
printed components used with printed 
wiring. 


\ Guide To Special Purchase Tubes. 
Graham Electronics Supply, Inc., In- 
dianapolis, Indiana, 1955, 60 p, $4.50 
(paper). Cross reference data useful 
guide in searching for proper 
special purpose and industrial tube 
substitutions. Each listing gives man- 
ufacturers and other designations for 
the given tube. 


as a 


The ARRL Antenna Book. Headquar- 
ters Staff. American Radio Relay 
League, West Hartford, Connecticut, 
1955, 344 p, $2 (paper). Contains in- 
formation on antenna theory, design 
and construction. Subjects include 
fundamental transmission lines, long- 
wire antennas, multielement directive 
arrays, uhf and vhf systems, supports, 
receiving antennas, rotary beams and 
mobile antennas. 


Transistor Applications. 
Manufacturing Company, Newton, 
Massachusetts, 1955, 126 p, $.50 (pa- 
per). Describes constructional details 
on over fifty types of transistorized 
equipment as well as technical data 
on CK721, CK722, CK727 and other 
Raytheon transistors. 


Raytheon 


Convegno Di Elettronica e Televisione. 
Consiglio Nazionale Delle Ricerche, 
Rome, Italy, 1955, two volumes, 1,214 
p. $16.10 (paper). Contains 77 papers 
delivered during the Science Days 

fourth session symposium on elec- 
tronics and television held in Milan, 
Italy during April 1954. Papers are 
printed in the language in which they 
were delivered. Includes English, 
Italian, French and German. Subjects 
covered include trends in television 
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NEW BOOKS 


developments, television equipment, 
broadcasting systems planning, inter 
national magnetic and dielectric ma 
terial, transistors, electron opti 

radar, industrial electronics, serv 
mechanisms and computers 


Application of Elec- 
tron Tubes and Military Equipment 
Rex A. Whitlock. Wright Air Devel 
opment Center, 1955, 100 p, available 
from Office of Technical Services, 
Washington, D. C., $2.50 (paper). Pre 
sented from point of equip 
ment designer as a guide in applica 
tion of electron tubes. Book discusses 
tube properties, circuit design and 
specific tube types, including the 5654, 
6AK5W, 5670 and 5751 


Techniques For 


view of 


Analyzers— Part 
Forbes 


Digital Differential 
I—The Elements. George F. 
George F. Forbes Publisher, Pacoima 
California, 1955, 48 p, $7.50 (paper). 
Intended to aid the mathematician 
and engineer in utilizing a digital dif- 
ferential analyzer in his work. The 
book tells how to engineering 
problems in machine language and de- 
scribes the operation and limitations 
of machines 


code 


The Elements of the Theory of Real 
Functions. J. E. Littlewood. Dover 
Publications, Inc., New York, 1955, 71 
p, $2.85 (cloth), $1.35 (paper). First 
American edition of a British book 
upon lectures delivered by the 
author at Cambridge Universit) 


based 


r-M 
ander 
lisher, 


Alex- 
Pub- 


$.90 


Limiters and Detectors. 
Schure. John F. Rider, 
Inc., New York, 48 p, 
(paper). Fundamental theory and 

circuit design of f-m limiters and 

detectors including the 6BN6 gated- 
beam circuit. 


Radio Interference Suppression Tech- 
niques. Coles Signal Laboratories, 
Available from Office of Technical 
Services, Washington, D. C., 256 p, 
$6.75 (paper). Several sources are dis 
cussed including rotating machinery, 
ignition systems, switches, contactors 
and electronic devices. Other subjects 
include measurements of testing pro 
cedures, theory of interference sup 
pression, suppression components and 
applications. 


Light Calculations and Measurements. 
H. A. E. Keitz. N. V. Philips’ Gloei 
lampenfabrieken, Eindhoven, Holland, 
113 p, $7.50. Written primarily from 
the viewpoint of the illumination en- 
gineer, this book contains material on 
electronic light measuring instruments 
and background information of po- 
tential interest to television engineer 


Handbuch der mikrochemischen Meth- 
oden, Zweiter Band—Verwendung der 
Radioaktivitaet in der Mikrochemie. 
By Friedrich Hect and Michael K. 
Zacher!. Springer-Verlag, Vienna, 
1954, 423 p, $19.30. Second section of 
book, 179 pages, discusses radioac 
tivity measurements and electronic 
equipment used therein 
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All-Magnetic A-F Amplifier 


DPAR Sirs 
CONCERNING the errors appearing 


in Fig. 6 on page 125 of the Sep- 
ELECTRONICS, the 


shown wi 


tember issue of 


circuit diagram 


parently redrawn by your 


In the 
one set of rectifiers 


circuit as it was printed 
in each bridge 
has been reversed, This would make 
the circuit inoperable. 

In addition, the winding nota 
as published in Fig. 6 do not 
Table II to 
ult of thi 


is that the power winding 


tions 


agree with those in 
which it refers. The res 
and con- 
trol winding values have been in 
terchanged 

on the 


Corrections accompanving 


diagram conform to values pub 


lished in Table II. If N 
lished diagram were made 


in the pub 
10 turn 
as is indicated, instead of 130, ou 
engineers are of the opinion that 
the set 
all the 

These ce 


made and 


would burn up, destroying 
components, 
rections have beer 


noted on the diagran 


and the value placed on the capat 


itor in the frequency multiplier 


next to LR7, which was omitted i: 


the published circuit. 
Mary T. KANAGY 
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rounded Business Paper advertising program. Industrial Direct Mail regularly as an advertising 
medium. They effectively allocate a portion of their 


OC heal inne . , , 
600,000 actual names of the top buying influences ad budgets to this second medium at the same time 


in all the fields covered by the McGraw-Hill publi as they concentrate on the best business publication 


cations make up our 150 mailing lists. These lists 

are built and maintained primarily for our own use, For complete, detailed information about our serv 
* 

but they are available to you for Direct Mail pur ice, fill in the coupon or write for your copy of our 


poses. Pick out a list of YOUR prospects from our free Business and Industrial Direct Mail catalogue 


Industrial Direct Mail Catalogue 


Direct Mail Division 
McGraw-Hill Publishing Co., Inc 
330 West 42nd St., N. Y. 36, N.Y 


Please forward my free copy of the 
McGraw-Hill ‘Industrial Direct Mail Catalogue 


NAME 


COMPANY 


Ws£ 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


ADDRESS 


STATE 


poe nn 
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SHORTED TURN 


INDICATOR 


FOR UNMOUNTED CONUS 
SENSITIVE, RUGGED, NON-SHOCKING 


Kartron LEhigh 9-4606 
Huntington Beach, Calif 


FASTER ASSEMBLY ON 


B Radio Cubes 


Leading electrical manufacturers use Saver- 
eisen Cements for assembling, sealing and MICA 
Innulating 


india Brazi' 
Send unassembled parts or sketch for tech- BLOCKS e FILMS . SPLITTINGS 


nical advice. All Grades & Qualities Ware he 
tocka New Yorh Prompt For cra 
Write for Catalog 


! ment 
Phone: WOrth 4-4192 of write: 
Associated Commodity Corporation 


Woolworth Bidg., New York 7, N. Y. 


eae 


ETCHED CIRCUITS 


24 HOUR SERVICE This CONTACTS Section 


On supplements omer advertising in this 
issue with these additional announce- 
ONK scheane MARE fo Gaeen ments of products essential to efficient 
and economical production and mainte- 
BOWE ENGRAVERS nance. Make a habit of checking this 

492 £. 39 & Paterson 4, N. J. i page, each issue. 


Ss eee Ss = 
ae = = =. 


MANUFACTURER'S REPRESENTATIVES 


As a service to readers, ELECTRONICS presents the advertise- 
ments for some of the leading manufacturer's representatives in 
the electronics industry. These firms are qualified to help the 
Manufacturer with his distribution problems; the Buyer with his 


product needs. 


J K. MACDONALD, INC. 


Engineering Sales Representatives ind had i cdbchcaeeh dh occ ll Aecrde 
Pesoision BLeOTnoNnto INSTRUMBN TATION ey SPRUCE i ii38 lee Z, ae 
ComProurene—— CONTROLS ad a Oth + Offices 


Industrials -Alroraft  Government—-Universisies a 
In Metropolitan New York and Adjoining Areas einer 


244 Old Country Road, Hicksville, L. L, New York Washington, 0.C 
Hicksville 4.2232 


S. BOSWORTH & CO. 


Penntylvenia © New Jersey 
Delaware «¢ Marylend 
Virginie « West Virginie 
District of Columbia 


ART CERF & co Manufacturers’ 
e Representatives 

LEADING ELECTRONIC LINES 

Regular Coverage * 10 Men 

6 States and District of Columble 


Phone: Mitohell 2-6734 
744 Broad St 
NEWARK 2, N QJ. 


PAUL HAYDEN @««a 
JOBBERS = \ 


Calling on } INDUSTRIALS 
AUDIO SPECIALISTS 


“OUR FOURTH YEAR” 
The NEWHOPE CORPORATION 


Lee Rocke, Associate 
A Sales Organiaation for the 
RADIO, TV and ELECTRONIC INDUSTRIES 
Four salesmen concentrating in Metropolitan New 
York City and New Jersey—in a 50-mile radius 
Telephone: LExington 2-7372 
6 East 39th Street New York 16, New York 


NEW ENGLAND REPRESENTATION 


To the electronics, electro-mechanical and 
instrument industries. Experienced electro- 
mechanical engineer provides competent 
and thorough engineering and sales cover- 
P. ©. Box 831. BAST POINT. GA age of New England States. Seeks mojor 
Peloppone jatrne a) ‘eer oe46 line, salary or commission basis. 


W OFF 
Burlington, N.C. * Birmingham, Ala. * Mt, Dora, Fla Box 182, Cheshire, Conn. 


ENGINEERING 
SNISNOHIEVA 


408 


MCGRAW-HILL 
TECHNICAL 
WRITING SERVICE 


AND 


ATOMS 
FOR 
PEACE 


FOR THE 
GENEVA CONFERENCE . . 


. the McGraw-Hill Technical 
Writing Service assisted in 
producing the U.S. information 
package presented to each 


delegate. 


TWS designed, translated and 
produced “Atoms for Peace,” 
a deluxe, full-color, 
four-language book 
describing the volumes of 
technical data 


edited and illustrated the 
technical data for 
“Research Reactors” and 
“Chemical Processing and 
Equipment.” 


TWS prepared supporting book- 
lets and display material in 
four languages 


FOR YOU 


. our staff will do literature 
research or prepare manuals, 
handbooks or such material as 
you require on nuclear energy 


or other technical subjects. 


aC LUG ELS See 


McGraw-Hill Book Co inc 
330 W 42ndti WY 36N 7 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


. 


Radio, Audio, Industrial Electronic Appliances 


AIRPAX PRODUCTS CO. 


the 


3 AND) KELAYS 


¢ 20, Ind 


ANALYSIS INSTRUMENT CO. 


Consultants on Magnetic Problems 


H. O. BIXBY ASSOCIATES 


Consultants to the Elvetronie Induatry 
URVEYS PROMOTION LIAISON 
PERSONNEL PLACEMENT TRCH NOLOGY 


§ Main 8t Caumbriag ), Mass 


THOMAS H. BRIGGS 
& ASSOCIATES 


Electronics Consultant 


Electron Tube sLorn at le Proje« surveys 
Tube Material d ‘ al or mechanisms 
Engineering and p f 


Kor 135 Rbg 


CROSBY LABORATORIES, INC. 


Murray G. Crosby & Staff 


Kadi Plectronics 
Hesearch Development & Manufacturing 
k 7” 


Ma TV 


Kobbins Lane, Hick le, N. ¥ 
Hicksville 3-319 


Communicatior 


DELAWARE PRODUCTS CO 


Analog Voltage to Digital Conversion 
Digital Voltage Recording System 


Design-Development-Manufacturing 


$600 Broadway 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 
Stroboscop Tr sient Ovseillography 
yloelectricity "yy echniquee Timing 
igh-Speed and Electronic Flash Photography 
setering In rial Television Applications 
line ent t 


A Boston 15 Mas 


Eldico of New York, Inc. 


f Television Inte 
namitter I sction Heaters, Liiathermy and et 


« Elimination from 


Donald J. 8. Merten & F heer 


nd St M 
P 
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CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems, 


ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


PRANSISTORIZE”’ YOUR PRODUCT 
ete Service in consulting, research, de 
Tranaiat 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 
Engit 


Design Development - Productior 
pit Year in Air to Ground 
tions and Radio Beacons 


y * lang Island ¢ New York 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 


ELECTRICAL ELECTRONI( 
HYDRAULIC MECHANICAL 
Gien Cove 


e 4-7300 


THE KULJIAN CORPORATION 


ELECTRONICS DIVISION 


Consulting Electronic Engineers 
. 
ch, Development, Production of 
te Contro Special Instrumentation 


1200 No. Broad St "hiladeiphia 21, Pa 
Stevenson 2-90606 


Measurements Corporation 
Research & Manufacturing Engineers 


Haney W. Hovox ManetiaL A. HonneL. 
' Bevnen 
he Design and 

¢ Test Instruments 


n, New Jersey 


NEW ROCHELLE TOOL CORP. 


POR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C. RULINGS 

Mobile T [ Available Entire U. 8 

New Rochelle, New York 
NE 2 


NIAGARA ELECTRON LABORATORIES 
CONSULTATION DESIGN . CONSTRUCTION 
MPG. THI THERMOCAP RELAY 


{ electronic 
rf the research 
nt problems 


NIATRONLAB 


PICKARD & BURNS, INC 
Consulting Electronic Engineer 
Analysis and Evaluation 
{ Radio Systeme 
Develoy ot and Productioa 
cial Electronic Equipment 
Needham 84, Mass 


ALBERT PREISMAN 


Mihiling Engineer 


e Techniques, Vinee 

Phasing Networks 
satrial Appliances 
AMliated with 


MANAGEMENT TRAINING ASSOCIA TRE 


16th St., N.Y Washington 16, D. ¢ 


KARL F. ROSS 


istered Patent Agent 
(U.S. and Canada) 


‘pecializing tn electronic patent matter 


65 Broadwa New York Y WoOrth 2.34498 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultanhs 


Systems Fngineering 
General Ome and Laboratory 


700 Fenimore Rd., Mamaroneck, N. ¥ 


TELECHROME, INC. 
Flectronic Design Specialists 
COLOR TELEVISION EQUIPMENT 


Flying Spot Seanners, Color Synthesizers, Keyers 
Monitors Oaciiloscopes and Related Apperatus 
J. BR. Popkin-Clurman, Pres. 4 Ch. Bor 


88 Merrick Rd Amityville, L L, SN. ¥ 


WALSH ENGINEERING CO. 


Design and Prototypes 
of Electronic Apperatus 
in whieh Transformers and Magnetic Components 
are especially important factors in Performance 
Size, Weight and/or Coat 
14 DeHart Place Piisebeth, Nd 
Flizateth 2.7600 


WHEELER LABORATORIES, INC. 


Kadio and Electronics 
Consulting Research Develapment 
R-F Cireult LAne Antenna 

Microwave Con het “eat Equipment 
Harold A. Wheeler and Kngineering Stef 
veck, NY HiUnter 2.787 


YARDNEY LABORATORIES 
Research-Design-Development 
root Moergy 


Worth 6 66 





EMPLOYMENT OPPORTUNITIES 


Note to Electronic and 
Mechanical Engineers 


CHOOSING A COMPANY | 


TO WORK FOR 
NOT AN EASY TASK 


By Eugene F. Grant, Director of Engineering for 
National Company 


Whether you ore an 

engineer, baker, or 

lawyer, your real goals 

in life are similar 

you wanta challenging 

job; one that you know 

is worthwhile fo your 

self and the community 

You want the chance 

to advance in your field 

just as fast as your abil 

ities will allow. You want to work for a company 
that is respected by all and that gives full value 
for services rendered, All this in pleasant sur- 
roundings! 

National Company meets all these requirements 
and in addition is particularly inviting because 
its growth prospects are excellent. Our size 
enables us to treat each engineer as an individual 
You are not a payroll number but a person with 
ideas, hopes, thoughts, and a future. Your su 
periors are friendly and easily accessible; your 


co-workers are congenial 


FASCINATING WORK... 


Today's engineer isn't satisfied with a job unless 
it presents a challenge. He wants to work on 
advanced products and to have the backing of 
an organizeétion capable of putting his ideas to use, 
In this respect, suffice it to say that National has 
been a leader in the fleld since 1914. The surface 
has only been scratched on the applications of 
electronics to the future of communications 

We think you lt like National's location ... 
just outside Boston. Take your choice of town or 
country living and enjoy New England all year 
‘round 

Of course, you want to know about salary and 
advancement. The latter is directly and completely 
up to you. You won't be held back by red tape or 
company restrictions Your salary will be in line 
with what you would expect from a company which 
considers its engineers an investment in the future 


. an investment worthy of a generous outlay. 


DO YOU QUALIFY? 
We feel that your best chance of success with 
National comes after you have had 3 years’ 
outside experience. We expect that you have a 
B.S. in E.6. We particularly would like to talk to 
project and senior engineers (both electronic and 
mechanical) with experience in designing com 
munications systems, receivers, transmitters, pulse 
devices, maowave components, audio devices, 


and related equipment 


lf you feel that National Company is the type 
of organization you'd like to look into further, 
send your resume today to Mr. JOHN A. 
BIGELOW, Director of Industrial Relations. 


National 


astipia 


NATIONAL COMPANY, INC. 


58 Sherman St. Malden, Mass. 


410 


SEMICONDUCTOR DEVELOPMENT 


DEVICE ENGINEERS 
PRODUCTION ENGINEERS 
APPLICATION ENGINEERS 
SALES ENGINEERS 


Responsible positions are now available with one of the leading and fastest 
growing semiconductor manufacturers. These are outstanding opportunities for 
Physicists and Engineers in research, development, or production of advanced 
gernianium and silicon diodes and transistors. Experience in semiconductors er 


other components such as tubes or capacitors is desirable. Replies held in strict 
confidence. Send resume or call 


Trangitron electronic corporation 


407 MAIN STREET, MELROSE, MASS MELROSE 4-9600 








ELECTRONIC = || _‘wisiciSidtante ay 
ENGINEERS POSITIONS VACANT 


Faculty Position, teaching, research (Solid 


FORO HOOR HEE R RE OREEEEER OEE E EEE E SOE EES ate Pr ilar anh dependent 


$10,000 TO $18,000 } leading 

NO FEES months. _\ Ha ali Physic Dept 
Outstanding company in Physicist, Physical Ch 
the East, a leader in the BOINS of. sam ; 
electronic industry has cain. Uaparionce protarred but net conent 
several key openings at So eggs, rae : — 
the project level or 
above. Rapidly expanding Houston geophysical in 


emist for applied re- 


emicondue ha lara 


mer manufacturer need experienced 


They are working on ect production superintendent. Des 
' t ecuring maximum efficienc 


guided missles, air-borne 1d economy in small quantity elect 
radar, analogue compu- Hey 
ters, etc. 


You owe it to yourself to 
investigate these oppor- 


tunities on a confidential SALES ENGINEER 
basis at no obligation to 
you. Electronic engineer with successful record 
in sales of electronics systems. (Income 
Send three copies of your $15,000 seeks association for greater 
potential 
resume to: 


HARRY L. BRISK, 
(Member I.R.E.) he 


DEPARTMENT B ‘PROJECT ENG 


iINEERS 
ELECTRONICS & ELECTRO-MECHANICAL 


ACCREDITED PERSONNEL SERVICE ' men in fields of Hadar, Sissi 


Radar 
12 South 12th Street, nta Radio TV —Audio-< 
Philadelphia 7, Pa. & confidential 


Contact—J. J. COOPER 
O'SHEA EMPLOYMENT SYSTEM 
im ! t 


PW-8015, | 


I 


Tel. WAbash 


DRAKE PERSONNEL 


National Placement Center for 


EXECUTIVE AND 
TECHNICAL PERSONNEL pany f 
Jackson Blvd. WAbash 2-9400 Chicago, Ill 


General and Plant Managers MONARCH PERSONNEL 
Plant Superintendents—foremen ia iethtmeaeti acted elaine biiatieaaiiaieeememniamammees 
Accounting—Staff posssnen’ a eeninnn 
Engineers: Design—Production 
les Sec 100—PHYSICISTS—100 
$400 To $1000 Mo 

Any degree—Any experience. Unlimited 

future. Employer pays agency fee. 

John Cope CONTACT BOB POORE 

220 S. State St., Chicago 4, fil. O'SHEA EMPLOYMENT SYSTEM 


“ America’s Largest” 
HArrisen 7-8600 64 E. Jackson, Chgo, Ill. Tel WAbash 2-1884 


Please outline briefly your 
experience or personnel needs to 


November, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 
OVER 600 


EXPERIENCED ENGINEERS ano SCIENTISTS* 


CHOSE RCA SYSTEMS, DESIGN OR DEVELOPMENT 


CAREERS IN THE LAST YEAR! *Plus hundreds of service, 


recent graduates and other 


enginee. s 
SYSTEMS ENGINEERING 


COMPUTERS 

GUIDED MISSILE ELECTRONICS 
AVIATION ELECTRONICS 
ELECTRON TUBES 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 


FIELDS OF ENGINEERING ACTIVITY aes : Sence | Giese Technology 


Metallurgy 


SYSTEMS 


of theory, equipments and environment 


1d optimize major electronic concepts.) 
AIRBORNE FIRE CONTROL 
DIGITAL DATA HANDLING DEVICES 
MISSILE AND RADAR 
INERTIAL NAVIGATION 
COMMUNICATIONS 


DESIGN « DEVELOPMENT 


KINESCOPES (B & W and COLOR), OSCILLOSCOPES— Electron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera 
ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 


RECEIVING TUBES— Tube Design—Test and Application Engineering 
Chemical and Physical Development— Methods and Process Engineering 


Advanced Development 
SEMI-CONDUCTORS— Transistors— Semi-Conductor Devices —Materials 


MICROWAVE TUBES— Tube Development and Manufacture (Traveling 
W ave—Backward Wave) 

GAS, POWER AND PHOTO TUBES—Photosensitive Devices— Glass 
to Metal Sealing 


AVIATION ELECTRONICS—Radar Computers—Servo Mechanisms 
Shock and Vibration—Circvitry—Remote Control—Heat Transfer 
Sub-Miniaturizatior Kutomatic Flight—Design for Automatior Trar 





sisforizatior 


COMPUTERS — Systems— Advanced Development — Circuitry — Assembly 
Design— Mechanisms— Programming 


RADAR — Circuitry— Antenna Desigr Servo Systems-—Gear Trains 


Intricate Mechanisms Fire Control 

COMMUNICATIONS Microwave Aviation Specialized Military 
Systems 

RADIO SYSTEMS—HF-VHF—Microwave—Propagation Analysis 
Telephone, Telegraph Terminal Equipment 

MISSILE GUIDANCE—Systems Planning and Design—Radar—Fire 
Control— Shock Problems— Servo Mechanisms 

COMPONENTS — Transformers—Coils—TV Deflection Yokes (Color or 


Monochrome) — Resistors 











MACHINE DESIGN 


Mechanical and Electrical—Automatic or Semi-Automatic Machines 


l 


Modern benefits program Liberal relocation assistance 
Mr. John 8. Weld, Employment Manager 


Dept. A-15 Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y 


of AMERICA 
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EMPLOYMENT OPPORTUNITIES 


Condy 


ELECTRONIC 
and 


MECHANICAL 
ENGINEERS 
in 
SOUTHERN 
a CALIFORNIA 


ef. 


Unusual engineering positions in 
electrical and mechanical design of 
radar, sonar and telemetering are 
available. These positions, which are 
directly associated with our long- 
range projects for industry and for 
defense, are available at all levels. 

Now nearing completion at Bendix- 
Pacific is the new Engineering Cen- 
ter. With more than 160,000 square 
feet of area it represents the latest 
and one of the most complete engi- 
neering facilities in the nation. 

You are invited to consider becom- 
ing a member of this vital engineer- 
ing group — with a forward looking 
company in Southern California. 


Please fill in the coupon or 
write us for complete information. 


W. C. Walker, Engineering Employment Manager ¥ 
Pacific Division, Bendix Aviation Corp 

11600 Sherman Way, North Hollywood, Calif. 

Please send information. 3 
| am a graduote engineer with degree. 


lam nota graduate engineer but have 
years experience, 


Address a 


Cli cceneeneseeeesecasen ORG 


Neme —__ — j 


4) 


2 


RAYTHEON’S MISSILE and RADAR DIVISION 


Bedford 
MISSA 


4 ARORA 
DIVISION Mass. 
+e 


CAREER ENGINEERING POSITIONS 
* SENIOR RADAR SYSTEMS ENGINEER 


Attractive opening for engineer capable of advanced systems engineering for 
airborne racars Strong background in electronic circuit design required. 
Experience in radar systems design and allied fields desirable. Long term 
developments involve application ot interesting new techniques 


© SENIOR SPECIFICATIONS ENG!INEER 


“ 
2 or more years of expenence in electronic design, application or technical w riting 
required, Familiarity with military specifications desirable 


¢ CIRCUIT DESIGN ENGINEERS 


Iwo to Three years electronics circuit design experience required. Must be capable 
of independent design and analysis and of supervising junior designers. Servo 
experience desirable. 


RAYTHEON’S MISSILE AND RADAR DIVISION is a well-established, progres- 
sive organization located 20 miles from Boston in an area offering excellent 
housing, recreational and educational facilities. 


Please write, or apply in person, giving full particulars concerning educa- 
tion, experience, and salary to Mr. Gerald O'Neil, Staff assistant, the office 
of Division Manager. 


RAYTHEON MANUFACTURING COMPANY 
190 Willow Street, Waltham, Mass. 


YU» 
Stability and Opportunity for 7: UK, 


a 


ELECTRONIC ENGINEERS of 


who want more room to grow 


Top opportunities for achievement and recog- 
nition are open at FTL...key unit of the 
world-wide, American-owned IT&T System. 
FTL’s long-range development program offers 
stability and security. Finest facilities — plus 
broad and generous employee benefits. 


INTERESTING ASSIGNMENTS IN: 


Radio Communication Systems * Electron Tubes 
Microwave Components * Electronic Countermeasures 
Air Navigation Systems * Missile Guidance 
Transistors and other Semiconductor Devices 
Rectifiers * Computers * Antennas 
Telephone and Wire Transmission Systems 


SEND RESUME TO: 
PERSONNEL MANAGER, | 
BOX EL-11 mi 


= ai 


—— 


= 


Federal Telecommunication Laboratories ime 
A Division of INTERNATIONAL ee 


TELEPHONE AND TELEGRAPH CORPORATION 


500 Washington Avenue, Nutley, N. J. FTL’s famed 


Microwave Tower 
— 28 minutes 
From N. Y. C. 
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EMPLOYMENT OPPORTUNITIES 


ae 


- Bironeering CSIO)? 


Here the creative skills of electrical engineers can enjoy what is literally a 
“field day.” 

For the fields in which such experts will be assigned at Goodyear Aircraft are as 
challenging as they are varied. 

These include rewarding work on missile guidance, servo analysis and design, 
expansion and further evolution of the Goodyear-built analog computing 
equipment, antenna design, radar, electromechanical systems, microwave, pulse 


techniques, electrical systems and power plant design. 


Here is an opportunity to establish a long and fruitful relationship with a 
versatile and stable organization—to utilize one of the largest and most modern 
computer laboratories, explore new avenues, new concepts—a place where creative 


sparks can be charge d to arc hrilliant new horizons! 


Resumé treated confidentially. Application forms on request: C. G. Jones, 
Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants 
in Akron and Litchfield Park, Arizona. 


eyre doing Dig the anes Al 


 GOODSYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


— HERE’S THE COMPLETE STORY 


CROSLEY 


A recognized name in the field of 
Electronics. For more than a dec- 
ade the carefully planned growth 
of the Crosley Government Products 
Division has been making Cincin- 
nati the Electronics Center of the 
Midwest. Crosley’s immediate ex- 
pansion program offers numerous 
opportunities in many fields. Pres- 
ent plans call for continued expan- 
sion during the next ten year 
period. 

The Crosley Government Products 
Division is a member of the AVCO 
Manufacturing Corporation — a 
family of famous names including 
Crosley Broadcasting, Crosley Ap- 
pliances and Electronics, Bendix 
Home Appliances, Lycoming, Ameri- 
can Kitchens, New Idea Farm 
Equipment and Horn Manufactur- 
ing Company. 


WHAT IS CROSLEY 
DOING NOW? 


Crosley’s Engineering Staff has 
been engaged in the design and 
development of a selected diversity 
of electronics equipment; such as 
Radar, Sonar, Gunsights, Transmit- 
ters, and Receivers, During recent 
years Crosley has gone into new 
applications of electronics and is 
doing Research, Advanced Develop- 
ment and Product Engineering in 
Guided Missiles, Gyros, Magnetic 
Amplifiers, Servos, Computors, 
Radar, Infra-Red Radiation, Detec- 
tion Nucleonics, Transistors and 
Human Engineering. In addition, 
Crosley is one of the largest pro- 
ducers of Fire Control and Air 
Navigational equipment. These 
programs enable Crosley to place 
engineers in positions which offer 
them responsibilities and challeng- 
ing opportunities for unlimited 
growth. 


OPPORTUNITIES 
FOR YOU 


bi The people on Crosley’s engineering 


staff have progressed because 


NOW 


Crosley has been successful in its 
many fields of activity. This suc- 
cess also creates the need, today, 
for new members in our organiza- 
tion. There are openings at all 
levels of education and experience 
for individuals with backgrounds 
in any of the following: Electronics, 
Electro - Mechanics, Mechanics, 
Physics, Mathematics, Optics, 
Technical Writing, Packaging or 
Illustrating. These opportunities 
Gre in existing groups as well as in 
new groups now being formed. 


WHAT YOU 
CAN EXPECT 


The Crosley Engineerng organizo- 
tion is divided into small groups 
to give every employee individual 
consideration and the opportunity 
to secure the position for which he 
is best fitted. In evidence of Cros- 
ley's successful employee relations 
program, Engineering Personnel 
turnover is but a fraction of 1% 
per year. Crosley offers top sal- 
aries, substantial group insurance 
and retirement benefits, a sub- 
sidized education program and 
modern air conditioned work areas 
which boast the latest engineering 
equipment and facilities. Trans- 
portation expenses for you and your 
family and your household belong- 
ings will be paid by Crosley. 


WHERE YOU 
WOULD LIVE 


Greater Cincinnati is located on a 
sweep of the Ohio River and is 
surrounded with charming residen 
tial sections on the hills overlook- 
ing the city. Our many modern 
shopping centers are distributed 
throughout the Greater Cincinnati 
area providing convenient lower 
cost shopping for Cincinnati resi- 
dents without the inconvenience of 
metropolitan traffic. 

Our commuting time to Crosley’s 
modern plant, located in suburban 
Evendale, averages twenty minutes. 


You Have Crosley’s Story .. . May We Have Yours? 


Address your resume to: 


Desk E-2, Director of Engineering Government Products 


Crosley DIVISION 
AVC Oeouracrunn CORPORATION 


2630 GLENDALE-MILFORD ROAD CINCINNATI 15, OHIO 


CORNELL AERONAUTICAL 
LABORATORY, INC. 
of Cornell University 


is seeking 


ELECTRONIC ENGINEERS 


for positions in all levels of ex- 
perience above Junior Engineer 


Communications 
Dynamic Control Systems 
Aircraft Instrumentation 
Radar 
Computers 
Electrical Measurements 
Varied Electronic Circuits 
Servo-Mechanisms 
Missile Guidance 
Microwave 


If you have a B.S. degree and 
experience, imagination and 
potential, we invite you to com- 
municate with our Employ- 
ment Manager 


Cornell Aeronautical Laboratory 
BOX 235 BUFFALO 21, N. Y. 


PROPOSAL and QUOTATIONS EXPERT 
for 


ELECTRONIC SYSTEMS 


Must have Scientific Degree (preferably 
in Electronics) or heavy background in 
complex electronic systems. Minimum 5 
years experience. 

Must be able to work with our engineers 
to prepare commercial and government 
proposals for new electronic digital com- 
puters, communications and instrumenta- 
tion systems. 

Several positions open—East coast and 
Middle West. 


Contract Administration Engineers 


for our 


RAPIDLY EXPANDING PROGRAMS 


Electronic Digital Computers 
Instrumentation 
Communications 


Qualified men who can work with our 
sales, engineering and manufacturing 
staffs to carry out general contracts ad- 
ministration work relative to our highly 
technical products. Prefer Scientific De- 
gree (preferably in Electronics) and several 
years applicable experience. 


Phone or write Dept.: N-15. 


Remington Rand 

Division of Sperry Rand Corporation 
Engineering Research Associates Division 
1902 W. Minnehaha Avenue 

St. Paul W4, Minnesota 

Midway 6-9601 
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EMPLOYMENT OPPORTUNITIES 


BENDIX RADIO IS BROW ING FAST! 


..4N0 has new, exceptional 
opportunities for: 


a new engineering building... ELECTRONIC ENG. 
MECHANICAL ENG. 
PHYSICISTS 


RADAR FIELD ENG. TECHNICAL WRITERS 


.to move ahead fast 
while working on: 


COMPUTER 


RADAR 
ixed, Airt 


a leader in the electronics field. . . 


a pioneer of advanced electronics! 
anager, Dept, J 


Bote aie Radio 


Baltimore 4, + Marvtend 


ELECTRONICS — November, 1955 





EMPLOYMENT OPPORTUNITIES 


WANTED: 


mani eer tt | 


ENGINEERS 


How Reshetie 
Are You 
About Your Future 
In Hoctroniee7 


As the electronics industry grows from $9 billion to $20 
billion in the next 10 years, will you be growing with it? 


Vechanical Engineers 


TL 
Ve2T ale Lh 


In answering, consider the extent to which your personal 
progress is dependent on the progress of the company you 
are with...and the following facts about Sylvania: 


+ Sylvania has expanded to 45 plants and 16 laboratories 
in 11 states 


« In 6 years, the electronics industry grew 24%; Sylvania 
grew 32% 


+ Since 1949, Sylvania has doubled its engineering staff 
and tripled its sales natant 


2 . . ° e ZULU ellie 
Sylvania’s success story is the story of its creative engi- : 


neers. These men of talent are given wide latitude to 
experiment...every facility to test original designs...and 
are rapidly advanced in the company as is shown by the 
fact that the average age of high level officials at Sylvania 
is only 45, 


for complete information 


If you are realistic about your future, look into the oppor- 
tunity now open to join Sylvania...and be high in your 
profession 10 years from now. 


WALTHAM Engineering BUFFALO Engineering 


Majors in E.E., M.E., Math, Majors in E.E., M.E., or Physics. 
Physics, Research & Develop- Experience in Product Design 
ment experience in — and Advanced Development io— 


Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturization 
Digital Computer 
Circuits & Systems 
Circuit Design 
Shock & Vibration 
Technical Writing 
Missile Analysis 


Missile Systems Laboratory 


Radar Research & Development 

Missile Guidance & Ground 
Equipment Analysis 

Systems Evaluation Operations 
Research 


Circuit Design 

Systems Development 
Pulse Techniques 

F.M. Techniques 
Equipment Specifications 
Components 

Microwave Applications 
Servo Mechanisms 
Subminiaturization 
Mechanical Design 
Shock & Vibration 

Heat Transfer 


Please forward resume to: Professional Placement Supervisor 


SYLVANIA ELECTRIC PRODUCTS INC. 


Thomas A. Tierney 
100 First Se. 
Waltham, Mass. 


Randall A. Kenyon 
175 Great Arrow Ave. 
Buffalo 7, N.Y. 


yw SYLVANIA y 


SYLVANIA ELECTRIC PRODUCTS INC 


Your inquiries will be answered within 2 weeks 


W. C. Walker, Saenoosns Employment Mgr. 
Pacific Division, Bendix Aviation Corp 
11608 Sherman Way, North Hollywood, Calif. 


Please send information 
1 am o graduate engineer with ____.degree. 


1 am not a graduate engineer but have. 
yeors experience. 


PRO eneeseeeree 
Address 


GQ eee aD 


November, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


(fA 
MeD $ 


SADA R TS a 
SSA Tne hoa 
Sa 4 


Lh 


0, 
O75 
? 
< 


i ch 
Tey : 


iff 


Vi, is 
5 DA 


\ 


Seeking The Good Things Of Life? 


If you are engaged in the serious, but 
highly interesting process of selecting a 
place to work . . . one which will give full 
reign to your many talents . . 
management recognizes and rewards ex- 


SH 5007 
OLR 
“a ay f 
“aba 
By 


. 
’ 


proof of its forward look, 

the RESEARCH LABORATORY in 
Paoli, Pa., was established to create the 
Data Processing machines of tomorrow! 


. one where 
ceptional effort and creativeness .. . one 
which will produce high yields of personal 
satisfaction as well as the GOOD THINGS 
of LIFE for you and your family . 
be sure to select as your employer an es- 
tablished, vigorous and highly successful 
company which, by intelligent planning 
for ITS FUTURE is guaranteeing you the 
opportunity and security you are seeking! 


For nearly 75 years, BURROUGHS has 
been a leading company in an expand- 
ing industry . . . the growing, highly 
diversified field of business equipment. As 


RECENT GRADUATES 
or EXPERIENCED MEN 


. this is an invitation to BOTH of 
you to inquire about the employment 
opportunities this success story has made 
possible .. . to share in the valuable com- 
pany benefits and cooperative educa- 
tional aid which BURROUGHS is proud to J 
offer qualified men at BOTH gradvate 
and work-experience levels. 


. then, 


Xs Present Openings 


. are in the fields of 


Communications, Data 
Handling, Electronic, or 
: Electro-Mechanical Busi- 
ness Machines . . . includ- 
ing such specifics as High 
Speed Mechanisms, Paper 
Handling Devices, Mag- 
netic-Tape Transport Mech- 


Electrical Engineers 


. circuit designers to de- 
velop new circuit techniques 


Mechanical Engineers 


.. mechanism and electronic 
packaging design and devel- 


and/or apply them to ad- 
vanced systems development 
that will lead to product 
design. 


Physicists 


. solid state components, 
with application directed to- 
wards electronic devices for 


opment to meet Government 
and commercial 
acceptance. 


customer 


Logical Designers; Senior 


. .» for system design involv- 
ing interconnection of basic 
logical elements to effect 
arithmetical and logical 


anisms, Magnetic-Drum or 
Tape Applications, Guided 
Missiles, Radar, Telemeter- 
ing, Process Control instru- 
mentation, Digital and 
Analog Computers, Trans- 
istors and Magnetic Ampli- 
fiers, Servo Mechanisms 
and Electronic Packaging 


BOTH Government and com- 
mercial uses. 


function of data processing ee, 


; Boon; SRY eh OLN SESLESA 
t. a 4, os « ‘Aha wy 4 
Pyne Me MANERA RRO 


Bi or Write PLACEMENT MA nterview At YOUR Convenience 
RESEARCH CENTER Birwes 


= pt A AM st A ee ‘Ge: 
ZPREZ; A Philadelphia 


i Design. 


; 


Paoli, Pa. 
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Instrumentation System 


ENGINEER 
GUIDED MISSILES FIELD 


Expansion in the guided missiles field 
has lead to the creation of a new open- 
ing with a major company, located in 
upper New York State which offers real 
technical challenge to an instrumenta 

tion system engineer. The job involves 


Establishing total instrumentation re 
quirements; engineering systems to 
meet requirements and sub-dividing 
them to hardware units; establishing 
requirements on ground station equip 
ment and 


environment standards for 
instrumentation equipment 


- The engineer will be expected also to 
i " provide liaison with agencies providing 
ground = stations Approximately 10 
years experience is desired, 
SY ! VA NIA’ % An opening ta aleo available to 


an engineer with a minimum of 
CALIFORNIA RESEARCH LABORATORY 


yeara experience able to ea 
tablish test plane and execute 
(San Francisco Bay Area—Near Palo Alto) 


teata to prove hardware design, 
including tnatallation and nec- 
essary service to teat site. 
BOTH JOBS CARRY ALL OF THE WELL 

Need ‘ d F . l KNOWN BENEFITS OF FERED BY THIS 

eeds experienced creative engineers for a long COMPANY INCLUDING EDUCATIONAL 
range research and development program in micro- OPPORTUNITIES. 
wave electronic systems and components. Also needs Send complete resume to 
experts in design and custom packaging of P-7986—Electronics 
specialized electronic communications equipment. 


330 W. 42nd St., New York 36, N. Y. 
We have specific openings for 
ENGINEERING SPECIALISTS and SENIOR ENGINEERS in: 


‘| ELECTRONIC ENGINEERS 
SYSTEMS ANALYSIS For weapons systems planning, | 


operational analysis and data handling problems. 


|| For responsible positions in small, 
MICROWAVE ANTENNAS For investigation of new con- 


expanding advanced development 
laboratory. Excellent opportunity 

cepts in polarization and pattern control, direction find- 

ing and multi-function radiators. 


for advancement. Experience in the 
|| following fields is especially im- 
MICROWAVE CIRCUITS For advancements in synthesis | | portant: 
of filters, broadband mixers, power dividers, etc., in 


volving modern techniques of stripline, ridge guide and 
periodic structures. 


Television (Flying-spot Scanners) 
Pulse Circuitry 


Digital Coding Systems 

Radar Tracking Equipment 
Electro-mechanical Equipment 
FIELD ENGINEERING For advanced engineering field || Please submit resume, including sal- 
tests of prototype equipment. 


ary required. 
COMMUNICATIONS SYSTEMS 


For design and develop- 
ment of complex communications systems. 


TRANSMITTER DEVELOPMENT = For research and devel- 


opment involving microwaves and pulse techniques. 


P-7305, Electronics 
330 W. 42nd St., New York 86, N. ¥ 


Sylvania offers the finest facilities and 
equipment available. We also provide RECEIVER ENGINEERS 
financial support for advanced education, 

as well as a liberal insurance, pension TRANSISTOR CIRCUIT ENGINEERS 
Please send and medical program. 

complete resume to 


SUBMINIATURE EQUIPMENT ENGINEERS 
Our Laboratory is located 5 miles Career O rtunities 
oS a. from Palo Alto in the San Francisco Bay 4" 
Defense area, close to excellent schools and 
Laboratory 


With Well Established 
universities, unexcelled living conditions, 
Box 205 ideal climate and ample housing. 
Mountain View, 


Challenging Projects 
California RELOCATION EXPENSES PAID | Top Salaries 
Suburban Living 
ELECTRONIC | DEFENSE LABORATORY 


Replies Held in Strict Confidence 
Wire or Phone Collect 

All inquiries 4 y 

will be answered 


Personnel Mgr. SHerwood 7-2741 
within two weeks. 


SYLVANIA || THE ALLEN D. CARDWELL ELECTRONICS 


| PRODUCTIONS CORPORATION 
SYLVANIA ELECTRIC PRODUCTS INC. | 


Plainville, Connecticut 


Central Connecticut Firm 
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Ifyou qualify, here is the 


x oy 


Fri EF, 
% 


¥ 


... and the future is 
brighter than ever for 


ELECTRONIC ENGINEERS 


AND TECHNICIANS 
\ at 
4 Flemington. Fland 
ENGINEERING iseancn Associates DIVISION 


ERA'’s leadership in creative research and unusual de- 
velopment of vitally needed new applications in mechani- 
cal and electrical engineering fields is internationally 
known. 

Now you can join an ERA Project Team. While you 
are working closely with ERA’s staff of outstanding engi- 
neers, you will be learning all about the system being 
created and perfected. You will grow with ERA and 
steadily enlarge your computer experience and professional 
standing. 


FIELD ENGINEERING ... A special extended training 


program at full salary is offered to men who choose com- 
puter field engineering. Take your family with you to 
permanent computer installations. 


To qualify, send an outline of your training and 
experience to Department N-1 


Klemington. Hand 
piviSiON OF SPERRY RAND corroration 


Ei NGINEERING Asean Associates DIVISION 


1902 West Minnehaha Avenue -« Saint Paul W-4, Minn. 
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NORTH AMERICAN HAS BUILT, MORE AIRPLANES THAN ANY OTHER COMPANY IN THE 


North American F-100 SUPER SABRE*, America’s first operational, supersonic jet fighter. 


NORTH AMERICAN ENGINEERING—LOS ANGELES — OFFERS 


CAREERS FOR ENGINEERS 


North American Aviation’s supersonic F-100 Super 
SABRE” is only the beginning . . . AIRBORNE VEHICLES 
of the FUTURE are now daily design problems for 
North American Aviation engineers, You start where 
our research has led. 


Because North American is expanding, we can now 
offer challenging opportunities to engineers in most 
specialties, with rewards to match your experience, 


You'll work with world-recognized top men... in a 
unique engineering organization in which you do 
your own liaison and coordination. You're on a team, 
working with everybody on the team. Your own ideas 
are welcomed and recognized for example, our 
Patent and Suggestion Award plans are virtually un- 
matched in the industry. At North American, too, you 
enjoy a fine Retirement Plan and full personal bene- 
fits. 


SPECIAL OPPORTUNITIES 


ENGINEERING RESEARCH LABORATORY: New positions for 
all types of electrical and electronic engineers exist at all levels of 
experience in our Research Laboratory. These positions have 
been created by North American's leadership in research .. . you 
will take up where our research has led. You'll work closely with 
world-recognized engineers . . . on the team that’s engineering 
ahead for a better tomorrow. 

ENGINEER DESIGNERS: New positions available in structural 
and mechanical design. These positions involve design of highly 
intricate gun mechanisms, landing gears, hydraulic systems, thin 


WRITE TODAY: 


metal structural components, and fuel cell and power plant in- 
stallations. Engineering degrees preferred, although some engi- 
neering college and practical experience in associated design 
fields will qualify. 

ELECTRIC MOTOR DESIGN GROUP: A new group is now being 
formed to design specialized electric motors, This is an unusual 
challenge for men with fractional H.P. A.C. and/or D.C, motor 
design experience. You'll work with new metals, new ideas . 
you'll design the electrical motors needed for future 
designs. 


aircraft 


Mr. L. Stevenson, Engineering Personnel Office, North American Aviation, Dept. 56-EL, L.A. 45, Calif. 


Ae A 


os Norru 


* TRADEMARK 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


American Aviation. INC. 
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“Gendix” OFFERS 
3 SENIOR ENGINEERING JOBS 


WELL WORTH LOOKING INTO... 


Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 


test equipment for complete DESI GN 
systems involving microwave and 


pulse techniques, adaptation of .—- 
commercial instruments to special 


SYSTEMS 
PROJECT 


ENGINEER 


Senior Engineer 


6-10 years experience in 


missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 


applications, preparation of pro 
posals and the actual product 
design of electronic and electro 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 


6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 


and other environmental 


ject level. 


problems essential. 


Here are three especially attractive job op- 
portunities for engineers who want to get 
on the ground floor in the important, in- 
teresting, and challenging phase of a new 
industry —guided missiles. 

(Jualified men are given real job responsi- 
bilities with Bendix and grow with the de- 
velopment of what is not only the nation’s 
most important weapon system, buta project 


that will undoubtedly lead to new and im- 


portant long-range commercial application. 

At Bendix you will be associated with top 
missile authorities and have at your command 
unexcelled engineering and manufacturing 
facilities. Salaries for these top jobs and other 
opportunities are open for discussion. Write 
today to: Mr. W. L. Webb, General Manager, 
Missile Section, Bendix Products Division, 
Bendix Aviation Corporation, 401 North 


Bendix Drive, South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! ouE, 


Bendix also offers unusual job opportunities 
for assistant engineers, junior engineers, 
and technicians, as well as a score of other 
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detail every phase of our guided missile oper- 
ation will be sent to you on request. If you are 
interested in guided missiles, this book Is 
assignments. A 30-page book describing in bound to interest you. Write for it today. 


sgt, 


~“Bandy/ 





EMPLOYMENT OPPORTUNITIES 


UNIVAC 


The FIRST Name 
In Complete Electronic Computing Systems 


is Expanding 


New .. . Different . . . Exciting Uses for 
Advanced Models of UNIVAC Are Already 
Here . . . With Even MORE TO COME! 


To Truly 
Ambitious, Capable, Creative 


ENGINEERS 
Sperry Rand 


OFFERS 
OPPORTUNITIES UNLIMITED 


If your educational or employment background 
is such that you feel yourself qualified for the 
following ENGINEERING and ALLIED POSI- 
TIONS in the field of ELECTRONICS— 


Mechanical Engineers Electrical Engineers 


. » M.E. Degree with experience .. . E.E. Degree required. A wide 
for advanced positions. Specific range of positions are open to 
assignments in the development those experienced in such fields as 
of computer packaging, case work, circuit design, pulse techniques, 
input-output devices and servo input-output devices and magnetic 
mechanisms. recording techniques. 


Also 
Many Other Challenging Openings For 


* COMPUTER ¢ PRODUCT ANALYSTS 
PROGRAMMERS * ENGINEERS 


* MATHEMATICIANS JUNIOR & SENIOR 
© PHYSICISTS 


Company Benefits Include 


. » » Graduate Study Opportunities with Complete Tuition Refund and 
Valuable Retirement and Group Insurance Programs. 


* For Appointment Telephone Baldwin 3-7300 « 
Or Write D. A. BOWDOIN, Placement Manager 


Remington. Fland 


ECKERT-MAUCHLY DIVISION 


SPERRY RAND CORPORATION 


2300 W. Allegheny Avenue 


Philadelphia, Pa. 


PRES 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
{Improvement Service. 

As publishers of Engineers’ 
Job Directory we have close con- 
tact with leading manufacturing 
and research firms in all sections 
of the country. 

Here’s what you do, Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 


. DECISION INC. 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

440 First National Bank Building 
Cincinnati 2, Ohio 


electronic 
ENGINEERS 


Excellent, long-range opportuni- 
ties with a progressive company 
for top level men of established 
reputation and experience, and 
for junior engineers who are seek- 
ing an interesting future in design 


and development of klystrons, 


magnetrons, semi-conductors 
traveling wave tubes, TR and ATR 
tubes, RF microwave components 
.. » full benefits program. 


Write to: 


BOMAC 


Laboratories 


Beverly, Massachusetts 
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CIRCUIT DESIGNERS 


TEST 
MANUFACTURING 
TELEPHONE 
ELECTRICAL 


ENGINEERS 


TOOL AND MECHANICAL 


DESIGNERS 


EXPERIENCED IN ELECTRO 
MECHANICAL PRODUCTS, FOR 
USE IN COMMUNICATIONS, 
AUTOMATION, AIR-BORNE 
CONTROLS 


> 


Due to extensive expansion program, 
North has immediate openings for Engi- 
neers & Technicians. 

Opportunity to work with some of 
the industry's finest Engineers. 

Headquarters in Galion. Small town 
living, yet close to large municipalities. 


+ 


Send resume to A. V. Ryon- 
Director of Personnel 


NORTH ELECTRIC 
COMPANY 


Galion Ohio 


OPPORTUNITY 


Research and 
Development Engineer 


Experienced in the design and develop- 
ment of resistance elements for the elec- 
tronic eee, Excellent opportunity to 
join forces with an oupuanse organiza- 
tion. An established medium size company 
located in Cleveland, Ohio. State qualifi- 
cation, salary desired, present status and 
references. 
P-7461, Electronics 
330 W. 42nd St., New York 36, N. ¥ 
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ENGINE 


OPPO. 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance to engineers who 
are accepted. 


*For further information on Convair and its 
fields of interest, write at once, enclosing a 
complete resume to: 

Employment Department 3-G 


* ENGINEERING 
BROCHURE 
TO QUALIFIED 
APPLICANTS 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


POMONA, CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 


7 90 agora Ri ge egg 


G.M., ELECTRONICS DIVISION 
offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


@ 


e @e efor those 


va Th qualify 


teat LA 


AC SPARK PLUG ° 


ENGINEERS 
DESIGNERS 
NEEDED! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, MICROWAVE EQUIP- 
MENT, etc. 


YOUR FUTURE 


depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


__ MILWAUKEE 2, WISCONSIN 


DLP Oe LEAS 
ENGINE 


HEAVY BACKLOGS 


SOUND FINANCING 
TOP BENEFITS 


’ J 
Toten ke 


MANAGEMENT BY ENGINEERS 


EDUCATIONAL AID 
MINIMIZED RED-TAPE 


Srna eh 


VARIED SPECIALIZATION 
FLEXIBLE ORGANIZATION 
VERSATILE PERSONNEL 


Send resume te 


8. F. LANDER 


Electronic Engineering Company 


of California 
108 SOGTH alvataee stetet 


AOS AGGELES+ SF -Catireneta 


ENGINEER 
M. E. or E. E. 
DIGITAL 
COMPUTER DEVELOPMENT 


lent oppe« 


anical 
ngineering is require é the equiva 
ent in experience, Send resume in con 
dence t 


le 


Technical Personnel Dept. 2-509 


ARMA 


can Bosch Arma Corp 
Roosevelt Field, Garden City 
Long Island, N. Y 


ELECTRONIC ENGINEERS 


Must have 2-6 yrs. exp. in the design of 
IF, VHF and/or UHF broad band systems. 
Progressive firm, many benefits. 


Phone or write 
MR. G. W. FELLENDORF 
Instruments for Industry, Inc. 
Mineola, N. Y. Ploneer 2-5300 
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TECHNICAL 
__ REPRESENTATIVES 


LEAR, INC. is expanding its top 
notch Field Service organization to 
keep pace with increasingly wide- 
spread military acceptance of LEAR 
flight control systems and flight 
reference system 


Attractive salary, liberal expense arrange- 


ments. Assignments may require travel or 


saenemansennannamannenann seen ter eT 


residence at assigned stations. Company 


orientation prior to assignment 
Qualifications include 


1. E. E. Degree of equivalent. 


2. Knowledge of servomecha- 
nisms, gyros, electronics 


. Tech. Rep. experience. 
Must Be U.S. Citizen 


To Apply, send resume to 
Field Service Manager 


gy, ‘EAR, INC. 


110 lonia Ave., N. W. 
Grand Rapids 2, Mich. 


Checking on a process in one of Raytheon Research Division's “furnace” rooms 
Single crystals of silicon (melting point near 1400°C) are grown in these furnaces 


sn nM 





Mey ea Ready to move UP in electronics? 


ELECTRONIC = In Raytheon’s extensive research program, a variety of special 
ENGINEERS = furnaces and equipment is used for the preparation, purification 


and study of semiconductor materials. This research is fundamen 
2 2 b ‘ , . i ; 7 ‘Oo » i . eo , ‘ y . i . ; : 
Guided Missiles Test. . . tal to the continuing pre-eminence of Raytheon in the field of 
| transistors and diodes. Today there are more Raytheon transistors 
seneral Electric in a position cre ; . 
expanding operations in the = in use than all other makes combined 


tissiles field. Your assignment 
K wh ¢ ifidence test y . ° . 

circuit de sign 4 component When you join Raytheon you work in an atmosphere of progress. 
of all sub-systems of a = 


ie aeetain = | University graduate study is encouraged through a tuition refund 
To qualify you should have experience plan. Openings now for engineers, scientists in many area 


n the development and design of aireraft ° ° 

or misaile system test equipment plus a including 
B.S ‘in EB with Electronica Option | 

Salar is excellent and living nditions - : : - 

n this upper New York State : microwave tubes + special purpose tubes + guided missiles 
ocation are attractive 


Ss 


transistors + diodes + receiving tubes - TV receivers - radar 


Please send resume ti 


MR. JAMES HEVELIN metallurgy + ceramics + communications + cathode ray tubes 
Special Defense Projects Dept. 


sonar +- servomechanisms « solid state physics « field engineering 


GENERAL &B ELECTRIC : i Join a team where performance pays off. Please address inquiries 


2900 Campbell Ave = to L. B. Landall, Professional Personnel Section 
Schenectady, N. Y. = 


rer 


NN AA KN 


LOCATE IDEALLY 
Growing concern located in large college town 
in Southwest needs engineers with one to four years’ 
experience in electronica ervomechanisms, com 
puters and data handling. Profit sharing possibili 


ties RAYTHEON MANUFACTURING COMPANY 
DORSETT LABORATORIES 


401 East Boyd Street 190 Willow St., Waltham 54, Mass. 
Norman, Okiahoma 


Plants aiso iocated in California and Illinois 
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What Opportunities in Electronics are on the Horizon at 


Huge antenna used with new radar height-finder needs a 
room all its own above the control center in the radome 
building erected in Arctic climates. Air pressure supports 
the rubberized giass fabric radome ‘‘balioon.”’ Entrance to 


GENERAL ELECTRIC ? 


Advances in electronics are so rapid at General 
Electric that today’s predictions appear tomorrow 
as equipment bearing the GE symbol. 

The opportunities created by the scope and pace 
of the field are increased at General Electric by 
the facilities and range of professional advan- 
tages which GE engineers enjoy. 

This means that GE electronics engineers have 
incentives, satisfactions and rewards that lead 
to accelerated personal development and advance- 
ment in the company. 


ENGINEERS - PHYSICISTS 


Positions available in the following fields: 


Advanced Development, Design, Field Service and Technical Writing 
in connection with: 


MILITARY RADIO & RADAR © MULTIFLEX MICROWAVE 
MOBILE COMMUNICATION © SEMICONDUCTORS @ ELEC- 
TRONIC COMPONENTS @ TELEVISION, TUBES & ANTENNAS 


Bachelor's or advanced degree in Electrical or Mechanical Engi- 
neering, physics, and experience in electronics industry necessary 


the radome is through an air lock chamber 


Please send resume to: 
Technical Personnel 


Dept. 11-5-k 


GENERAL GQ ELECTRIC 


ELECTRONICS PARK, SYRACUSE, N. Y. 








PERMANENT ASSIGNMENTS 
« 
IN THE FIELD OF 


MILITARY 
WEAPONS 
SYSTEMS 


Reliability Studies 


: ; . 
Radar To the Engineer who is a 


recent college graduate, as well as 
to those with experience in all 
phases of advanced design, Bendix 
York offers opportunities outstand- 
ing in its field. As a young and ex- 
panding division, Bendix York pro- 
vides fascinating and challenging 
assignments. Good salaries, all em- 
ployee benefits, ideal living condi- 
tions in a beautiful suburban area 
are yours. 


ELECTRONIC 
ENGINEERS! 


Big opportunities 
await you at 
Bendix York! 


% 


systems 
engineers 


Missiles 
Fire Control 
Sonar 
Underwoter Ordnance 





REAL CAREER OPPORTUNITIES 


You'll enjoy the advantages of a small com- 
pany atmosphere in the Silver Spring Labo 
ratory ... along with the stability of being 
part of the rapidly growing Vitro Corporation 
of America with 5 diversified operations 
throughout the United States 


applied 
physicists 


® Suburban Location in residential commu 
nity adjacent to Washington, D. C 


® Plentiful housing 
houses to rent or buy 


Send resume of Edu- 
cation and Experience 
to: Mr. L. DB. Smith, 
Employment Supervi 
sor 


“Bend 
AVIATION CORPORATION 


YORK DIVISION 
Phone: York 5521 York, Penna. 


modern apartments, 


® Advanced courses available at 
universities 


4 major 


® Cultural advantages of the nation’s capitol 


Vitro has similar opportunities also avail- 
able at West Orange, N. J. laboratory and 
Eglin Air Force Base, Florida. 


a Lh da] | 


Write to Personnel Manager 


VITRO LABORATORIES 
962 WAYNE AVE. SILVER SPRING, MD. 
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EMPLOYMENT OPPORTUNITIES 


quality comtrel . TO THE FINE ENGINEERING MIND 
syste SEEKING THE CHALLENGING PROJECTS IN 


component design 


ENVIRONMENTAL ENgiy pear 108 


coordifiation, vat 


% 
~ 


STON). 
RESEARGH —an ON) atin 
product! 


DEVELOPMENT 


Regardiesas of which is your ultimate objective the 
broad practical experience you get in FIELD EN 
LING will supplement i eoretical 

6 you t eet th nge of the 

years ahead 


Packaging 


RAYTHEON FIELD ENGINEERING 
rsified, Radar, Sonar, Guided 
M wave and other 7 
utstanding oe tun 
s in these fleld 
yrogres Libera 
nt plan Gene t 


} 
Grow r ng n. W 


RAYTHEON MFG. CO. 
Government Service Department 
100 River Street 
Waltham 54, Massachusetts 


Chief Engr. 
CATHODE RAY TUBES | MICROWAVE ENGINEERING 


for expanding manufacturer of Cathode ; y 
Ray tubes. Experienced in tube process Convair, in beautiful San Diego, now earnestly needs skilled 


and development including recent color; MICROWAVE ENGINEERS AND PHYSICISTS: to solve design 
equipment design and development. Em 

slous oh semua and take seadasies problems of an advanced nature in microwave antennas and scan 
Growth potential. Salary open. Send de ners. Must be experienced in pencil beam and shaped beam designs 
tailed resume. for guided missile and airborne radar applications. For analytical 
pnete, bi : and experimental work in the design of microwave components 
0 W. 42nd St., Nev 6. N.Y for specialized microwave radar systems and test equipment. For 
experimental development of components in the fields of dielectric 
and metallic media including familiarity with radome and micro 
wave lens design. Unusual opportunities for senior level engineers 

with advanced degrees or equivalent experience 
At CONVAIR you will find an imaginative, explorative, energetic 
engineering department...truly the “engineer's” engineering 
department to challenge your mind, your skills, your abilities in 
solving the complex problems of vital, new, long-range programs 
You will find salaries, facilities, engineering policies, educational 

opportunities and personal advantages excellent 


Generous travel allowances to engineers who are accepted 


Write at once enclosing full resume to: 
H. T. Brooks, Engineering Personnel, Dept. 911 


CONVAIR 


A Division of General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


Technical I’ nnel Deg 2-500 

ARM Lovely, sunny, SMOG-FREE SAN DIEGO, ever-growing area of 

Div. American Bosch Arma Corp. three-fourths million people, offers you and your family a way of 

Roosevelt Field, Garden City life judged by most as the Nation's finest for climate, natural 

Long Island, N. Y. beauty and easy (indoor-outdoor) living. Housing is plentiful 
and reasonable 
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EMPLOYMENT OPPORTUNITIES 


DEVELOPMENT 
ENGINEERS 


PROJECT 
SENIOR 
INTERMEDIATE 


* Antenna & Microwave Sys- 
tems & Components 


* Pulse & Radar Circuitry 
* Telemetering Systems 

* Communications 

* Navigational Systems 


TAKE A STEP TOWARD THE 
FUTURE WITH 


the progressive and well estab- 
lished Maryland Electronic Man- 
ufacturing Company. 

We've grown to now number 
more than 300 employees .. . 
steady growth, too, with never a 
layoff. Because MEMCO is an 
engineering-managed organiza- 
tion we feel that we offer an 
exceptional atmosphere for per- 
sonal growth, with real opportu- 
nity for your recognition and 
advancement. 


Here’s what you MEMCO 

will find at 

—Modern, complete and self- 
sufficient engineering and 
production facilities in sub- 
urban College Park, Md. 6 
miles from Washington, D. C. 

—Attractive salaries and profit 
sharing plan. 

—<Aid and encouragement in the 
presentation of technical 
papers plus the educational 
opportunities at 4 nearby 
universities. 

—Suburban living with fine 
schools and housing plus the 
cultural advantages of the 
nation’s capitol. 
~A real challenge for imagina 
tive and energetic engineering 
talent. 


For interview please write 
Mr. J. E. Richardson 


MARYLAND 
ELECTRONIC 
Manufacturing Company 


5009 Calvert Road 
College Park, Maryland 


UNUSUAL CREATIVE FREEDOM 


"4 AVIATION RESEARCH 
at end ix LABORATORIES DIV. 


© The center of advanced 
development activities for the 
Bendix Aviation Corporation 
offering excellent opportunities 
in design, research and devel- 
opment. 


SYSTEMS ENGINEERS 

To coordinate and supervise a 
group of engineers and mathemati- 
cians in systems analysis and design. 


MATHEMATICIANS 

Evaluation of servo control and 
guidance systems and components of 
a system Analysis of systems and 
applications. 


MACHINE DESIGNERS 

Design of automatic machine tools, 
machine tool hydraulic servos, and 
digitally controlled tools. 


CONTROLS ENGINEERS 
Analyse and synthesize control 


system ond design, develop and 
package such systems. 


ENGINEERS * PHYSICISTS 
Here’s 


a 
REAL 
Deal 


offered 
by the 


Electronic 
Tube 
Division 


Send your resume TODAY 


to R. M. Jarrett 


WESTINGHOUSE ELECTRIC CORP. 


Electronic Tube Division * Elmira, N. Y. 


COMPUTER ENGINEERS 
Development of special purpose 

digital and analog computers for 

process and business applications, 


MICROWAVE SPECIALISTS 
Research and development in ad- 
vanced microwave techniques. 


MECHANICAL ENGINEERS 

Develop mechanical and hydraulic 
components for servo controls. Sys- 
tems engineering and dynamic analy- 
sis of numerically controlled machine 
tools. 


© Stoff will participate in the initial 
exploration of new fleids and the 
development of new commercial 
products. 


All replies confidential — 
send brief resume to: 
DIRECTOR OF PERSONNEL 
BENDIX AVIATION CORPORATION 
RESEARCH LABORATORIES DIVISION 
4855 Fourth Avenue ¢ Detroit 1, Mich. 


SENIOR 
ELECTRONICS 
ENGINEERS 


EE degree or equivalent experi- 
ence. Background in communica- 
tions and navigation desirable. 
Permanent positions in design and 
development. Citizenship required. 
Position at Rochester, New York. 
Excellent living and recreational 
conditions in this area. 


ADDRESS: 
Chief Electronics Engineer 


STROMBERG-CARLSON COMPANY 
ROCHESTER 3, NEW YORK 


ELECTRICAL 
ENGINEERS 


To work on engineering problems 
in development of new Regulated 
AC and DC supplies, transistors, 
semi-conductor circuitry and mag 
netic amplifiers. BEE, or BS with 
physics or math major, plus some 
allied experience. 


SORENSEN & COMPANY, INC. 
375 Fairfield Avenue Stamford, Conn. 
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EMPLOYMENT OPPORTUNITIES 


COOK RESEARCH LABORATORIES — 


THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


W Immediate Openings in 
e maintain one of the na 
tion's most progressive research 


RADAR 


and development laboratories - 
ond are looking for qualified va MICROWAVE TECHNIQUES 
engineers — Senior and Junior ; 

—who are interested in further x FIELD THEORY 

ing their careers in the field of ; (Electro-Magnetic) 


research. 2 SERVOMECHANISMS 

if you are interested in becom- be 

ing port of a GROWING COM. AERONAUTICAL ENGINEERING 
PANY — with OUTSTANDING AERODYNAMICS 
PERSONNEL—aot HIGH START- 

ING SALARIES — and EXCEL- THERMODYNAMICS 


LENT WORKING CONDI AIRCRAFT INSTRUMENTATION 
TIONS contact 


Mr. D. M. Halliday 


LABORATORIES 


% 8100 N. Monticello Ave., % A division of COOK ELECTRIC COMPANY 
Skokie, Illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, IIlinois 
Electrical and Mechanical Engineering and Manufacturing Since 1897 


The APPLIED PHYSICS LABORATORY 
of THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a well- 
established Laboratory with a reputa- 
tion for the encouragement of individ- 
ual responsibility and seli-direction. 


ATTENTION COMMUNICATIONS ENGINEERS 


Opportunities tor Engineers in an expanding program of Communi- 
Our program of 


GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


provides such an opportunity for men 
qualified in: 


cations Equipment development at Raytheon’s new Equipment Engi- 
neering facility in Wayland, Massachusetts in the following classifica- 
tions: 


PROJECT ENGINEER 


Supervise development of Microwave Communications Systems 
Establish requirements and coordinate design of receivers, trans 
mitters and multiplex equipment 


VIDEO CIRCUIT DESIGN 


Wideband amplifiers for multiplex telephone, color television, 
timing and synchronizing circuits for vidicon camera units 


SYSTEM DESIGN 


Analysis and design of wideband Microwave Communications 


Design and Analysis of Pulse Circuits 


Research and Development in Redar and 
Microwaves 


Electronic Packaging 


Development of Telemetering, Data 
Processing, and Special Switching 
Equipment 


Magnetic Amplifier Design & Analysis 


Development and Application ef Printed Systems 
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Cirewits 


Servornechanisms and Contre!-System 
Analysis 


Please send your resume to 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8609 Georgia Avenue 


PRODUCT DESIGN 


Responsibility for the packaging of Communications Equipment 
for production. Experience in case design, component layout, 
heat transfer, sheet metal techniques. Industrial design experi 
ence desirable 


Write to Edward W. Reed, Communications Engineering Department, 150 Cali 
fornia Street, Newton, Massachusetts, to arrange for an interview and visit of 
our extensive laboratory facilities 


RAYTHEON MANUFACTURING COMPANY 


\ Silver Spring, Maryland ws 
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EMPLOYMENT OPPORTUNITIES 


tt COR NR RA Me SN GY SEEMS oa ED es o- 
cRERNNURE HAUTE SORT Pe ON ee  NQISTE Ua) MCU MR RO 
Ce: co Ge wer a et RO es Re 


| eee Fos les Gh Oe os RRA MeN Us od os pO 
=F ‘war pe a: i 3 iy Choose your future at TI! 
PS. 


PS SRS ‘eee Secs 


“S5') (Gomes ENGINEERS /PHYSICISTS 


2 a wa ie £¢ 
Ni Semiconductor tH ii 


Materials and Devices =“ s TEXAS INSTRUMENTS offers exceptional career 
a Transistor Circuit Application 


Airborne Electronic Systems opportunities in its expanding research, develop- 
Microwave Techniques TU pega ment and design programs. These are permanent 


Missile and Radar Development © positions that offer excellent opportunities with 


Pulse Circuitry UHF, VHF Receivers : : . 
Transformer Design progressive, expanding company. If you have a B.S., 


ermmnanyn ane, ae 2 


Subminiaturization Techniques Ae ‘ M.S., or Ph.D. in Electrical or Mechanical Engineer- 
Technical Publications Editing -"— sing or Physics you should investigate the interesting 
Geophysical Instrumentation oni — Phys — shag 5 S 

Solid State Physics ; challenging and rewarding research or development 


Research at / positions now open at TI. 


ee 


At TI you will enjoy the long-range stability of a 
25-year-old leader in the electronics industry and 
many employee benefits... profit sharing, insur- 
ance, retirement plans, etc. 


5 


For interview appointment phone 
or write our Personnel Director. 


TEXAS INSTRUMENTS 


Lm @. © FP © RA. eS 
6000 LEMMON AVENUE DALLAS 9. TEXAS 


GRADUATE ENGINEERS 


ELECTRONIC ieee easas 


Electronics? 


ENGINEERS Electro-Mechanical Devices? 
DEVELOP YOUR PROFESSIONAL 


SKILLS WHILE DEVELOPING 
ADVANCED JET ENGINES 


In General Electric’s 
Aircraft Gas Turbine 
Division—Evendale Plant 


For an exceptional engineer with the 
right combination of originality and tech 
nical competence there is a stimulating 
opportunity here, to work with a small 
professional group in the important fleld 
of aircraft engine controls test equipment 
: 

with Sanders Associates, Inc. oF facilities development 

General Electric is well known for its many 

diverse research and manufacturing activi 

ties, Advancement will be rapid, for a tal 


Sanders Associates, Inc. offers to Electronic Engineers the opportunity to ented man. Special opportunities exist for 


build careers in the electronic world of tomorrow by creative engineering . " 
today. Our goal is to shape the future of the industry—not to follow in vanied deetaas at eee ade 
of others. The impact of Sanders on the electronics industry in testing, flight testing, and analog engine 
ars has been the result of engineering performance . with imulators to do advanced research in the 
; > ~ 
to our credit as PANAR, tri-scan antenna, and “‘tri plate” field of engine simulation and controls sys 
microwave plumbing. tems development, 


In guidance systems, weapons systems, countermeasures, in system concepts, Please send completo details, in 
basic cireuitry, techniques, component development, microwave antenna, confidence, to 
electro-mechanical transducers——in every phase of the art, both military MR. D. R. LESTER 

and commercial—Sanders needs ambitious, creative engineers who will Technical Reeruiting Bldg. 100 
move ahead, for the success of the company can only be measured in terms AGT Division—Evendale Plant 
of the success of our people 


We would enjoy the opportunity of discussing with you your future at § EN ERAL @ ELE CTR | C 


Sanders Associates, Inc. Drop a note to D. H. Johnson outlining your 
experience dd we will advise you promptly. Interviews can be arranged Cincinnati, Ohio 
either in Nashua or in your area. 


ELECTRON TUBE ENGINEER: 
AnD & A gS Unusual yy for man with thorough back- 
ground in development and pilot production of un 
SS0CIA TE Ss 137 Canal St. Nashua, New Hampshire conventional cathode ray tubes. Experience in eleo- 
tron tube and high vacuum techniques and in elec- 
tron tube physics required. To work with and direct 
group in expanding section of Manhattan lab of 
well-known organization. Excellent compensation 
commensurate with proven experience and ability 
em resume with salary requirement to: Box 
E 175, 221 W. 41 St. NYC, NY 


November, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


in these speciation fields 
RADAR 


Study, analysis, development, and design in highly 
advanced radar techniques, and electronic counter- 
measures. 


ANTENNAS 


Research, development, and design of airborne 
antennas in low-frequency, UHF, and microwave 
regions for missiles, radar, and countermeasures 
equipment. 


PACKAGING 


Encapsulation and subminiaturization design for 
reliability and produceability in missile guidance 
and control equipment systems, airborne radar 
systems, operational systems test equipment, 
closed-loop TV systems, etc. 


MISSILES 


Research, systems analysis, development, and de- 
sign in guidance and control systems, systems 


component equipment, and systems operational 
test equipment. 


TEST EQUIPMENT 


Research, development, and design in Guided 
Missile operational test equipment systems and 
systems component equipment. 


MICROWAVES 


Systems analysis, development, and design in 
microwave circuitry and components for missile 
guidance systems, radar systems, and systems 
test equipment. 


Career-minded men with several years specialized experience, and preferably with advanced 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 


FARNSWORTH ELECTRONICS CO., 
Tae eC ELE 


Re 


UNIVERSITY of MICHIGAN 
ENGINEERS and 
SCIENTISTS 


Unusual opportunities for out 
standing and experienced men are 
available at the University of 
Michigan's Willow Run Research 
Center. Research Engineers and 
Physicists with advanced degrees 
and/or experience in the fields of: 


: 
| AS wml) 
Electronic 


ENGINEERS DESIGNERS ° A 
How do you Measure success: 


) 
money others by 


° Mechanical 


e Network Theory 

o Systems Evaluation 

e Automation 

e Microwave Technique 
e UHF, VHF oF 


sure success only by 


ee t of their work. But 


— 
the enjoyment they get Ov 


t 
mbinauon 0 
the true measure of suc 


cess 16 a CO 
that your efforts ar 


DIGITAL COMPUTER @ LOGICAL DE- 
SIGN @ INFRARED ® ACOUSTICS @ 
DIGITAL COMPUTER PROGRAMMING 
ELECTROMAGNETIC THEORY @® 
COMMUNICATIONS CIRCUIT DESIGN 
@ COMPONENT DEVELOPMENT @ 
RADAR @ OPTICS ENGINEERING @ 
SYSTEMS DESIGN 


Salary commensurate with training and 
experience. Excellent working condi 
tions. Liberal vacation policy along 
with other fringe benefits Unusual! 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid uU. § 
Citizenship required 


Write, giving details of education 
and experience, to 


A. J. Procassini 
University of Michigan 
Willow Run Research Center, 
Ypsilanti, Michigan 
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melpar, inc. 


Subsidiory of Westinghouse Aw Broke Co 


3000 Arlington Bivd., Dept. 


° First 
11 Galen Street, Watertown, mass. * 99 


SHF Receivers 

e Analog Computers 

@ Digital Computers 

o Magnetic Tape 
Handling Equipment 


e Radar and 
Countermeasures 


eo Packaging 
Electronic E quipment 


o Pulse Circuitry 
e Microwave Filters 
o Flight Simulators 
e Servomechanisms 
e Subminiaturization 
e Electro-Mechanic al 
Design 
e Quality Control 
& Test Engineers 


h, Va. 
.23 Falls Church, 
; $1., Cambridge, Mass. 





EMPLOYMENT OPPORTUNITIES 


It you are ready to put down roots ... to embark 
on a permanent career with deep professional and 
personal satisfaction . . . General Precision Labora 
tory may have an opening for you, 


There is a variety of long-range projects underway 
at GPL, a subsidiary of the large and diversified 
General Precision Equipment Corporation. We look 
for engineers who can contribute advanced ideas, 
sometimes pursuing an independent line, sometimes 


collaborating with experts in several fields. GPL 


Say men can count on recognition following quickly 
upon accomplishment. 
“VES” 
to a Lif 
°o a i e If your experience qualifies you for the work being 
done at GPL and you are looking for a stable future, 


e send details of your background to Mr. Hollis F. 
With Ware. Expenses will be paid for qualified appli 
cants who come for interview. We regret we can 

consider only U. 8. citizens. 


Not the least of the advantages of working at GPL 
is the location in New York’s well-known West 
chester County. It’s a particularly fine place to put 
down roots, with its beautiful countryside, modern 
homes and fine schools. 


Roots 


GENERAL PRECISION LABORATORY 
INCORPORATED 


A Bubsidiary of General Precteion Bquipment Corporation 


4A 63 Bedford Road Pleasantville, N. Y. 
GPL DOES RESEARCH & DEVELOPMENT WORK IN: 


. » « Electronics . . . Television, Motion Pictures .. . 
Aircraft & Missile Control, Guidance . . . Radar, Micro- 
wave .. . Systems Engineering: (aeronautical, indus- 
trial) . . . Precision Mechanics, Optical Devices ... 
Instruments, Servos, Controls: (electro-mechanical, mag- 
netic, electronic) 


il 


Challenging DESIGN & DEVELOPMENT 
POSITIONS for CREATIVE ENGINEERS 


These positions are tailor-made for highly imaginative engi- 

neers who enjoy problems of more than ordinary difficulty; 
problems that require a maximum of individual electronic cre- 
ativity. Men selected will be entrusted with the complete elec- 
tronic or electro-mechanical design and development tasks (ini- 
tial circuits, systems, components, or product design) entailed in 
carrying a prototype project from original conception to its completion. 
REQUIREMENTS: Senior and intermediate engineers with degrees and 
4 to 8 years’ experience; Junior engineers with degrees and 1 to 3 


years’ experience, capable of growing with our long-range, electronic 
design and development program in the following fields: 


(1) ANALOG COMPUTER (4) ELECTRO-OPTICS 
(2) RADAR BEACONS (5) MISSILE SYSTEMS 
(3) MAGNETIC AMPLIFIERS (6) SERVOS 
(7) FIRE CONTROL SYSTEMS 
PROOF OF U. S. CITIZENSHIP REQUIRED 


WE ARE LOCATED in a suburban area, at the Paramus exit of Garden State 
a convenient to the N. J, Turnpike and only 15 minutes from Manhat- 
tan. If you choose, you can live nearby, avoiding the discomforts, costs and 
time wasted in commuting. Enjoy living in a cleaa, friendly community, min- 
utes from work! 


Interviews will be arranged at convenient locations. Send resume to: 


AVION DIVISION 


OF ACF INDUSTRIES INCORPORATED 
Route 17, Paramus, N. J. COlfax 1-4100 


Only 15 minutes from 


George Washington Bridge 


Outstanding Opportunities 


for 
Sales Engineers 


to share in our 
rapidly expanding program in 


ELECTRONIC COMPUTER SYSTEMS 


© Systems Analysis of Problems 


© Application and Sales of 
Electronic Computers for control 


Must have Electrical Engineering Degree 


Several positions open—Major cities 


Please Phone or write Dept.: N-17 


Remington Rand 


Division of Sperry Rand Corporation 
Engineering Research Associates Division 
1902 W. Minnehaha Avenue 

St. Paul W4, Minnesota 

Midway 6-9601 


ELECTRONIC 
ENGINEERS 


GROW WITH ATOMIC ENERGY! 


Here is an outstanding opportunity even in 
this era of plentiful jobs! Openings exist 
at all levels. 


EXPERIENCE in pulse circuitry, DC 
amplifiers or automatic control will be 
most helpful. 


CONSIDER these advantages . . . 

e First and foremost company in 

the atomic field! 

e Commercial work! 

e@ Modern suburban plant under 

construction! 

e@ Diversity of products and job 

security! 

@ Professional development in 

new field! 

e And, of course, excellent fringe 

benefits and competitive salaries! 
IF you are alert to new ideas and aggressive 
enough to pursue them . . . if you are 
capable of shouldering responsibility . . . if 
you would like to develop electronic equip- 
ment and systems for the new and exciting 


nucleonic industry . . . if you are looking for 
areal challenge... write in confidence to... 


raACETIA 


130 HIGH STREET, BOSTON 10, MASS 
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Instrumentation and Components 
Sales Engineers 


to share in our rapidly 
expanding programs in 


FACTORY AUTOMATION 
PROCESS CONTROL 
AUTOMATIC COMMUNICATIONS 


INSTRUMENTS AND COMPONENTS 
SALES 


Must be qualified to combine 
systems-analysis, applications, 
and sales functions. 


Several positions are to be filled 
immediately by: 


- Chemical or Petroleum Engineer 
with heavy processing-instrumenta- 
tion experience. 

. Electronics Engineer with heavy 
systems or components experience. 

. Electronics Engineer with heavy 
sales experience in communications 
equipment. 

. Engineers with 
above experience. 


combinations of 


Please Phone or Write Dept.: N-13 
Remington Rand 

Division of Sperry Rand Corporation 
Engineering Research Associates Division 
1902 W. Minnehaha Avenue 

St. Paul W4, Minnesota 

Midway 6-9601 


SALES ENGINEER 


Well established (since 1934) small 
manufacturer of precision elec- 
tronic instruments requires a Sales 
Engineer. We are located in a 
pleasant, active, rural community 
and our business is primarily com- 
mercial. Our personnel policies are 
modern and forward looking. 


You will need a degree in EE and 
3 to 5 years of engineering experi- 
ence with electronic equipment or 
equivalent. Sales experience would 
be helpful but is not required. 


Your work will include home office 
and field duties; demonstration of 
our instruments, customer techni- 
cal assistance, and evaluation of 
customer needs. You will be paid 
a salary commensurate with your 
ability. 


Please forward complete resume to 


BOONTON RADIO CORPORATION 


BOONTON, NEW JERSEY 
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EMPLOYMENT OPPORTUNITIES 


HERE'S A CHANCE FOR 
I ey” 


y 
i f 
Right Hou there are some fine ly 


career positions open in the ever expanding elec- 
tronics industry. Why not write us and weigh the’ 


advantages of working with a leader in the field —* 
r 


¢ 
; 


Admiral ,” 
Corporation 


/ 


¢ 
¢ 


f 
Youur Opportunity may be listed below if your 


have background or interest in these fields: , 


RADAR — MILITARY AND COMMERCIAL 


Gun laying, IFF and beacons, navigational aids, air traffic control, video 
processing and distribution systems. 


TELEVISION — MILITARY AND COMMERCIAL 


Mobile TV systems, cameras, complete systems including RF front ends, 
IF amplifiers and RF cavities in the UHF region 


Household TV section requires engineers at all levels who are capable 
of offering original ideas of values in highly competitive field, mono 
chrome and color 


RADIO — MILITARY AND COMMERCIAL 


Airborne and ground communication systems at HF, VHF and UHF level 
Domestic and export receivers, HI Fl and phonographs 


TRANSISTORS 


Development group being augmented to explore all phases of transistor 
application 


hel hb) 


Research in, and analysis of, high level nuclear radiation effects on 
electronic components. This concerns original investigations at reactor 
levels 


TECHNICAL WRITERS 


To organize, write and edit instruction books, operating and maintenance 
manuals for electronic equipment. Experience preferred, but will con 
sider qualified trainees 


Admiral engineers know the satisfaction of creative work that gives them 
the opportunity to explore and expand new techniques in their field 


© Let's discuss our mutual interests. 


Send complete resume to: Mr. Walter A. Wecker, Personne! Division 


3800 W. Cortland St 
Chicago. 47 


Admiral Corporation 


iT 





EMPLOYMENT OPPORTUNITIES 


INDUSTRIAL OPERATIONS RESEARCH 
OPENING 


Extraordinary Career Challenge to your versatility and ingenuity 
now offered with integrated company active in many energy 
fields. Opportunity to apply optimization techniques at the staff 
level to all phases of operations. 


Qualifications: Extensive analytical background in the physical 
sciences, engineering. or applied mathematics and statistics. 
Experience in Operations Research not necessary. Creative ana- 
lysts with interest in entering Operations Research invited to 
submit resume. 


Good Location: Modern, medium sized Southwestern community. 
Pleasant surroundings with excellent family recreation, religious 
and educational facilities. 


Reply by letter giving age, experience and other 
qualifications. All applications carefully consid- 
ered and kept confidential. Write: 


Employee Relations Manager 
Research and Development Department 
PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


stiteivcigecsrtlsap sre 
Rare hie 
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CHIEF RF ENGINEER 
To design or supervise the design of 
Radio Frequency components for radar, 


radio equipment, antennas, horns, mix MECHANICAL ENGINEERS 


ers, directional couplers, rotating joints 


and radomes, Must know cost estimat- 
ing of this equipment and be able to ad- 
vise shops on the best fabrication meth 
ods, Should be capable of setting up RI 
section, Approximately 10 years experi 
ence in design of RF components and 
nyetema 


Product Design, Production liaison 
on electronic packaging and mechan 
isms. Involves gear trains, printed 
circuits and electronic layout work 
Knowledge of military specification 
Minimum 6 years experience in ele« 
tronic equipment design and man 


facture 

SYSTEMS SPECIALIST 

For the analysis of electronic syste: ELECTRONIC ENGINEERS 
performance and establishment of de Experienced in Product Design and 
sign parameters for electronic system Production. Production liaison re 
Must be able to presere or supervise quires wide knowledge of electron 
the preparation of technical proposals circuits and packaging, System an 
and act in the capacity of technical ad Component Testing, Some experience 
sor on engineering program, Approxi in « t estimating and project ad 
mately 10 years experience in general ministration Familiarity with all 
eotronic design work types of military specification 


And remember that AMF is well-known 
for its liberal benefits program. 


Please send complete resume to 


Personnel Manager, Electronics Division 


American Machine & Foundry Co. 


1085 Commonwealth Ave — Boston, Mass. 


SALES ENGINEERS 
WANTED 


Excellent opportunities for several 
engineers with well established 
East Coast instrument manu- 
facturer now expanding its line 
of aviation products which 
includes electronic and electro- 
mechanical components for jet 
engines and guided missiles. 


Electrical engineering back- 
ground essential. Must have 
established contacts with 

the aircraft industry. 

Openings in Los Angeles, Dallas, 
and East Coast areas 


Generous company paid benefits 
include hospitalization, 

pension, insurance, and 
vacation plans. 


P-7255 Electronics 
330 W. 42 St. New York 36, N. Y. 


SALES ENGINEERS 
WANTED 


Excellent opportunities for several 
engineers with well established 
East Coast instrument manufac- 
turer now expanding its line of 
aviation products which includes 
electronic and electro-mechanical 
components for jet engines and 
guided missiles. Electrical engi- 
neering background essential. 
Must have established contacts 
with the aircraft industry. Open- 
ings in Los Angeles, Dallas, and 
East Coast areas. Generous com- 
pany paid benefits include hos- 
pitalization, pension, insurance, 
and vacation plans. 


P-7013, Electronics 
330 W. 42nd St., New York 36, N. ¥ 


Engineers and Physicists 


M.S. or Ph.D 


Senior engineers and physicists with excellent 
grounding in fundamentals of both analytical 
and laboratory research and development ore 
needed for new activities in com: .» auto- 
matic controls, and electromechanical design. 
Men with versatility and leadership ability 
will be offered the opportunity to develop re- 
search programs along the lines of their own 
experience and interest within the wide scope 
of activities possible in an independent or- 
ganization. 


Write S. J. Keane, Physics Department 


Southwest Research Institute 


8500 Culebra Road, San Antonio, Texas 
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EMPLOYMENT OPPORTUNITIES 


@ ENGINEERS 
@ MATHEMATICIANS 
@ PHYSICISTS ENGINEERS 


to develop 
NEW TECHNIQUES IN DESIGNERS 
HIGH-SPEED COMPUTING 
applied to advanced DRAFTSMEN DIVISION 


Ca CS Ae OF ACF INDUSTRIES INC 


Investigate Opportunities at 


Engineers have built a record of continuous progress and growth for 
themselves and for the Company for a quarter of a century 
growth in physical plant, personnel, number and diversity of products 
and services 


CY: -0 7 this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress paying top salaries 


i to capable people. 
MR. J. L. ROACH 


AGT Development Departmen work will be interesting and stimulating . it might include elec 


tronic flight simulators, machine tools, guided missiles, or @ variety 
GENERAL @B ELECTRIC of specialized electronic devices 


Ms Se can choose a home from a number of fine nearby residential areas 
convenient to both shopping centers and plant . and you can 
further your education at the many nearby Universities you can 


COMMUNICATIONS i ora easy reach of the cultural 
ENGINEERS and TECHNICIANS now needs Electronic Engineers (all levels with some overseas 


EXCELLENT SALARIES positions available). Aerodynamicists, Analog Computer Engi- 
MINIMUM PREREQUISITES neers, Mechanical Design Engineers, and supporting personnel. 
ENGINEER [© Cratustn wen 5 sean Send resume or request for additional information to: 


TECHNICIAN 2 years technical school in 


communications and 3 years 
experience. 
Require installation adjustment and maintenance 
experience with communication receivers and aaso 
clated terminal equipment. Also, men with similar D | | $ 


experience with high-powered transmitters, anten 
nas, transmission lines 


Must be willing pee i United States and oO F A Cc t 1 N D U s T he ! E S 


Page Communications Engineers, Inc. RIVERDALE @ MARYLAND 
710 Fourteenth St.,N.W., Washington 5, D.C. 


1. Engineers & Technicians r ENGINGER oe ELECTRONIC 


2. Field Electronics _ _ MISSILE & WEAPONS | 
5 year installation, maintenance in one = CONTROL SYSTEMS ENGINEERS 
or more of the following categories STUDIES 


AIRBORNE COMMUNICATIONS, NAVI 
GATION, RADAR. and 11 Technical Operations, Inc., is 
end profesaior 


DYNAMIC ELECTRONICS N.Y. INC. | {is'nt St SRN Ae A 
73-39 Woodhaven Boulevard = nt . neer with three to five years of 


elated t 


Glendale, Long Island borne weapons control and guidance experience, capable of supply- 
ilinois 9-7000 Extension 14 ee ae eS oe ing original ideas in the fields 
wer-all. systema es of transistor circuitry and oper- 

ELECTRONICS ENGINEERS = \ulvalen “in experiance 43 a ired, ations research instrumenta- 


Preferably with college degree, but will consider diversified flelds « igital con tion. Join an expanding research 
some college with equivalent in experience > yute digit 


For log inting and sion and development organization 
Radio Component Anal nd Approval Laborato yee meena maps. , 
~ . Subsidiary of Zenith Radio Corporation. bal structures, dynamic behavior o located in suburban Boston. 
Excellent opportunity for growth ideal fiving 


conditions Ee ee ee ee Please send complete resume 
Top Pay a eee and requirements to: 


¢ Free Hospitalization, surgical and medical in 
surance 


Liberal vacation plan Technical Personnel Dept. 2-500 . | R. R. SMYTH 

Group, life, sickness and accident insurance ” ° 

Profit sharing pian ARMA 

2, ees eer Technica! Operations, 


A year-round recreational program 
Moving expenses paid 
Roosevelt Field, Garden Cit I 
ooseve sarde ” nc. 
Apply F. 8. Dale, Personnel Department, Win- Long island, N. Y 
charger Corporation, Sioux City, lowa 6 Schouler Court Arlington 74, Mass. 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC ENGINEERS 


Degree in Electrical Engineering or Physics with experience in servo- 
mechanism, electronic control devices, computer theory highly desirable. 


SALES ENGINEERS 


Engineering background essential. 


desirable. 


Experience in instrumentation 


DESIGN ENGINEERS 


Capable of responsible design in development projects in complex 
equipment. Background in Aeroelasticity, structural dynamics, machine 


design and electronics helpful. 


THE CALIDYNE COMPANY 


Manufacturers of Vibration Test Equipment 


120 Cross Street 


ELECTRONIC and ELECTRICAL 
ENGINEERS and PHYSICISTS 


Armour Research Foundation has openings 
in Chicago, Illinois and Fort Huachuca, 
Arizona, for graduate engineers or physi 
cists with experiences in one or more of 
the following areas: 


Radio and radar 
Electronic Instrumentation 


Communication systems 
evaluation 


Electric machine components, 
measurements. 


These are permanent positions offering 
attractive salaries, liberal benefits, and 
excellent opportunities for personal and 
professional growth. Send resume to: 


Mr. T. E. DePinto 
Armour Research Foundation 
of Iflinois Institute of Technology 
10 West 35th St. 
Chicago 16, Illinois 


REPRESENTATIVES WANTED 


Manufacturer of electronic test equipment 
for milita and commercial applications 
needs technically qualified representa- 
tives. Write giving qualifications, lines 
handled, territory covered. 

KRW.-2178, Blectronica 
illl Wilshire Bivd,, Los Angeles 17, Calif 


Additional 
Selling Opportunities 
on pages 
432, 433 & 434 


Winchester, Massachusetts 


PAN AMERICAN 
WORLD AIRWAYS, Inc. 


Has immediate openings at the 
Air Force Missile Test Center, 
Cocoa Beach, Florida for 


ELECTRONICS ENGINEERS 


to develop and coordinate instrumentation 
and facility support for various Guided 
Missile test programs. BSEE, BS Physica 
or equivalent technical training required 
with three to five years associated prac 

tical experience, Previous experience with 
Guided Missile activities desire 


sential 


Positions offer exceptional prospects for 
outstanding men, in dynamic new Missiles 
field, Excellent Company benefits, Group 
insurances, retirement, paid Sick Leave 
liberal vacation and reduced-fare world 


wide airline travel privileges 


resume to Industrial Relations De 

t. Pan American World Airways. 

Guided Missiles Range Division, P. O. Box 
8, Patrick Air Force Base, Florida 


NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section. It's an 
inexpensive, time saving method 
of selecting competent personnel 
tor every engineering job in the 
electronic industry. The selective 
circulation of ELECTRONICS offers 
you an opportunity to choose 
the best qualified men available 
throughout the industry. 


FOR RATES 


OR INFORMATION 


About Classified 
Advertising, 


Cas lact 
T e Wik Gra a l, [ 
Of Vice Vea rest you. 


ATLANTA, 3 
1321 Rhodes-Haverty Bidg. 
WaAlnut 5778 
WwW. D. LANIER 
BOSTON, 16 
350 Park Square 
HUbard 2-7160 
P. McPHERSON 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 


H. BOZARTH 
W. HIGGENS 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
Cc. J. LOUGHLIN 
DALLAS, 2 
Adolphus Tower Bldg., Main 
& Akard Sts. 
PRospect 5064 
J. CASH 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
L. SEEGAR 
LOS ANGELES, 17 
1111 Wilshire Blvd. 
MAdison 6-4323 
Cc. DYSINGER 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


W. SULLIVAN 
D. COSTER 
R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
J. WILLIS 
ST. LOUIS, 8 
3615 Olive St. 
LUcas 4867 
H. BOZARTH 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


T. CARMODY 
R. ALCORN 
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OPPORTUNITIES IN 
DESIGN & DEVELOPMENT 


SENIOR ENGINEERS For gyro system 
development projects, and electrical 
engineers with experience in design 
and development of circuitry for air- 
borne gyro mechanisms, servo mechan- 
isms and their related systems. 


ELECTRONIC ENGINEERS To work on 
autopilot systems development & de 
sign or investigations, evaluation and 
testing of systems involving interacting 
servo loops, servo sub-systems, cir- 
cuitry including audio frequency am 
plifiers, magnetic amplifiers, and 
switching systems. 


DESIGN ENGINEERS For design and 
layout of gyro instrument components 
for aircraft flight control systems. Will 
consider top-grade machine designers 
experienced on _ intricate precision 
mechanisms with engineering degree. 


ENGINEERS AIR DATA Development 
engineers for master air data systems 
to be designed specifically for inputs 
Requires knowledge of altitude, alti 
tude rate, mach, air speed sensors and 
instrument servo theory and practice 


We are located in Grand Rapids, 
Michigan, a good clean & modern 
city of 200,000 where recreational 
& cultural opportunities are the 
finest. 


eee eo eee ee ee 


Competitive salaries. Generous mov- 
ing allowance. All replies held 
confidential 


Interviews arranged at company 
expense with selected applicants. 


Send complete resumes to 


Personnel Manager 


LEAR, INC. 


110 lonia Ave. N. W. 
Grand Rapids, Mich 


TTT 
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ELECTRICAL, ELECTRONIC 
AND MECHANICAL ENGINEERS 
DRAFTSMEN 


Experienced engineers and draftsmen re 
quired immediately for important design 
and development assignments in the 
challenging electronic flight simulator, 
missile launcher, control engineering and 
selenium rectifier programs. 
Internationally known organization offer- 
ing liberal pension, hospital, surgical 
benefits and vacation plans. Salary com. 
mensurate with ability. 


You and your family will enjoy your 

career with Union Switch & Signal in the 

growing engineering center of tomorrow 
the “New” Pittsburgh, 


Send resume to Personnel Manager. 


UNION SWITCH & SIGNAL 


Division of Westinghouse Air Brake Company 
Pittsburgh 18, Penna. 
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EMPLOYMENT OPPORTUNITIES 


Electronics Engineers 


expanding helicopter 
field offers you 
excellent opportunities 


Both Junior and Senior electronics engineers are needed to work with those 
who design, test, and build rotary wing aircraft. 


Challenging positions are open to men with experience or a good educa- 
tional background in: 


Radar 
Flight Test Instrumentation 
Strain Gage Circuitry 
Oscillographic Data Recording Systems 
Vibration and Temperature Measuring Systems 
Work on Automatic Control Systems— 

both test and development 
Automatic Pilot and Blind Flying Instrumentation 


Not only will your professional achievements be recognized, but you and 
your family will enjoy many personal benefits. 


Apply in person or send complete resume to 


R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 


eo NAMA 


PRODUCT : ELECTRONIC 


3 ENGINEERS 
EN GINEERS Research & Develepment 


Challenging positions for five i i 

ENGINEERS or PHYSICISTS who Physicists - Engineers 

are interested in being associ z (SENIORS) 

ated with a leading instrument 

company = Experienced in research and development 
MECHANICAL ENGINEERS = of various radar systems including: beac- 

experienced in design and de - ons, missile quidence and counter mea- 

velopment of electromechanical B sures. Advanced training in applied mathe- 

instruments including produc matics noise theory and  prebability 

tion engineering follow-up § —— desirable. EE degree or equivalent 

ELECTRICAL ENGINEERS OR required. 


PHYSICISTS experienced in z 
. | FIELD ENGINEERS 


Analyzing operations of 
(SENIORS) 


vacuum tube amplifiers and 
Local & Field Assignments 


servo-systems and devising 
corrective solutions where per 
formance is substandard Must have EE degree, with 345 years 
experience in one of the following: 
ight Simulators 

ponents and supervising their —Rader & Sonar Trainers 
placement within an electrical —Fire Centrol Radar 
system ~Electronic installation 

We design and manufacture and maintenance. 
a variety of instruments and e Qa 
- smde ide aiehal ania EQUIPMENT ENGINEERS 
3-5 years experience with at least 3 years 
in circuit packaging. EE degree with 
mechanical background. 


© APPLICATION ENGINEERS 


5-10 years experience on coll and trens- 
former development. 

Salary end advancement commensurate 

with ability; liberal vacation, sick leave, 

9 paid holidays, group life, sickness 
resume to Personnel Manager and accident Lessvunes plans, and a 
worthwhile pension system. 

THE 


PERKIN-ELMER STAVID 
CORPORATION Z Engineering, Inc. 


MAIN AVENUE NORWALK, CONN. U. 5S. Highway 22, Watchung, P. O. 
Piainfield,.N. J.—PLainfield 7-1600 


Specifying electrical com 


tt 


trol infra-red spectrophoto 
meters, and continuous an 
alyzers, nuclear magnetic 
resonance equipment, and gas 
chromatography instruments 
Also we design and manufac 
ture precision optics and 
optical systems 

For consideration please 
contact of submit detailed 


mus 
thabadusdid ins 


Aa 


ass! 





SEARCHLIGHT SECTION 


/ 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 
$2.10 a line, minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
BOX NUMBERS count as one line additional. 


DISCOUNT of 10% if full payment Is made In 
advance for four consecutive insertions. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., 


RATES—— 


EQUIPMENT - USED or RESA 


DISPLAYED 

The advertising rate is $18.50 per inch for all 
advertising other than on a contract basis. 

AN ADVERTISING INCH is measured Ye” vert. 
on a@ column, 3 cols.—30 inches—to a pa 
EQUIPMENT WANTED or FOR SALE ADVERTI E- 
MENTS acceptable only in Displayed Style. 
N.Y. 36, N. Y. for December issue 


closing November 3rd 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manefacturers 
of resistors, capacitors, rheostats, and potentiometers or other names designed to describe such products. 


All Famous Name 
Brand Radio and 
x TV Receiving 
Tubes, Transmit- 
ting tubes, 
Special Purpose 


TUBES Re 


You get immediate delivery on these high 
quality, low priced tubes taken from one 
of the most extensive selection of tubes 
available. Order now! 


We handle such brands as: Hallicrafters, 
National Union, Zenith, Admiral, Stewart- 
Warner, ST. RCA, Philco, Sylvania, 
Crosley, G Motorola, Testron, 


SPECIALS: Transmitting Tubes 


5654 $1.00 3628 $2.00 
5725 $2.24 2C46 $6.00 
2021 81 6AS6 $1.75 
6080 $2.00 HF200 $6.00 
This is just a partial list of types avail- 


able. Phone or mail your order. Send for 
our complete tube listing. 


Specialists 


DISTRIBUTORS COMPAN 


ng Tir at} Patertor 


MUiberry &-8011 


tdi ELECTRONICS 


Complete with cables 
Ready to plug 


Components 
Equipment 


source 115-V 
calibration charts, 
and use $49.05 


yes ser.TS 173/uURn Po ywer Source 1liS-v 602 

« with calibration book spare tubes, and 

‘ This is the high frequency version of the 

LM and HO221 frequency meter Pxcelient condi 
tion »» $150 


Lonan RECEIVER..mooeEL 
290-y 50-60 ey type 
ond, w/all tubes 


svar Down | AFORMER—Available in production 
Oo to 28v 1.5 amps, Open 
me cons ts Of 100—81,.00 ea. Lesser quant 
si 80 ea, Write for large quant price 
R SWITCH Productior 
4.5-v tw 12 VDC 
‘aeons D162708—00. $7.08—50 @ 
)—AQuantitie write 


” ee Bovare eve 
volta 


VIBRAPACK_PE-104—P.0 « 2 ' cond 
‘ 05 ca 
 — 


VIBRAPACK PE-204New-—Orig. pack $2.50 


RADAR vay v42..UPT-Ti.-This te a complete tn 
tallat nm Power supply (115-v—@0 ey.) radar unit 
ar ' all cables instruction book—-Br 
in Wooden erate--$60.00 complete 
— 
$Q RADAR..A complete redar unit. Ready to operate 
wed, but operating cond, Low Price 
WESTERN ELECTRIC POWER SUPPLY.—Inout 115 
VAC , 115 VDC 600 MA Rewulated 
Filtered puliful construction, all UF eomponents 
With disgrar Hell Labs) Brand new £65 BOO15¢ 
$20.05 


LAG G16. Ger Used, With eallt curves, 115-% 
ox $70.95 


1626 VYUGES.iarge lot-Individual boxed. Lots of 
100-—22¢; Lote of 600-170; Lote of 1200-186 


REX RADIO SUPPLY CO. 


88 CORTLANDT ST. N.Y. 7, N.Y. 
Phone CO-7-1617—Prices F.0.B. N.Y. 


438 


% MANUFACTURERS 


Let us handle technical sales repre- 
sentation of your products 


*% INVENTORS 


We will share the cost of protecting 
your invention if accepted for com- 
mercialization 


We Specialize in Electronics, Nucleonics, 
Instrumentation, Servomechanisms 


& Cybernetics. 
R. W. HODGSON CO. 


Technical Sales Representation & 
Research & Development Engineering 


3406 W. Washington Bivd Los Angeles 18, Calif 
REpublic 2-2651 


NOTICE 
United States Patent No: 2,686,266 
‘Improvements in Radiation Detectors’ 
Non-exciusive licenses upon royalties of % may 
be obtained by qualified manufacturers under the 
above United States Patent for all uses except in 
weil bores 
Infringers will be rigorously prosecuted 
For further information contact 


FETHERSTONHAUGH & KENT, 


Patent Attorneys, 
505 GREAT WESTERN BUILDING, 
WINNIPEG, MANITOBA, CANADA 


PUBLICATIONS 


For Sale complete set of Electronics 1941- 
1955 very reasonable. R. B. Hall, 6481 Eu 
clid Ave., Hammond, Indiana. 


WILL BUY ALL 
ART-13 T47A Transmitters BC-348 Rec'r Modified 

200.00 $25.00 
ART-13 T47 Trenseirs BC-348 Rec’r Unmodified 


oo $50.00 
ec-788Cc Anieeter oo ARC-1 Radio Complete 


$3 $250.00 
RSTARNL?  madlo a. 8C-312 Receiver $40.00 
$175.00 8C-342 Receiver $50.00 
Ship via Express C.0.0. Subject to inspection to 
H. FINNEGAN 
49 Washington Ave. Little Ferry, N. J. 


MUST HAVE FOR CURRENT ORDERS 
PHONE COLLECT 
BC-314 BC-610 
BC-34 T-47/ART-13 
ATC/ART-13 
SEMLER INDUSTRIES INC. 
STanley 7-1554 
6853 Lankershim Boulevard 
North Hollywood, California 


WANTED 


ELECTRONIC TUBES, all types. Also want oll 
types airborne electronic equipment; ART-13; 
BC-788; 1-152; ARC-1; ARN/7, etc. Top doller 


paid! 
BOB SANETT, W6REX 
1524 S. Edris Dr. 
Los Angeles 35, California 


Employment Opportunities 
ADVERTISERS INDEX 


Accredited Personnel Service 409 


, Admiral Corporation 


American Bosch Arma Corp 
Arma Division 
American Machine & Foundry 
AVCO Mfg. Corp. 
Crosley Division 
Avion Division of ACF Industries Inc 


424, 427, 


Bendix Aviation Corp 
Pacific Division 
Products Division 
Radio Division 
Research Laboratories 
York Division 
Boonton Radio Corp 
Bomac Laboratories Inc 
Burroughs Research Center 


Calidyne Co 
Cardwell Electronics Prod. Corp., Allen D 
Convair, A Div. of General Dynamics Corp 
San Diego, Calif 
Pomona, Calif 
Cook Research Laboratory 
Cornell Aeronautical Laboratory Inc 


Decision Inc 

Dorsett Laboratories Inc 

Drake Personnel Inc 409, 
Dynamics Electronics 


Electronic Engineering Co. of Calif 
Engineering & Research, A Division of 
ACF Industries Inc 


Farnsworth Electronics Co 
Federal Telecommunication Labs 


General Electric Co 425, 426, 430, 
General Motors Corp 

AC Spark Plug Division 
General Precision Lab Inc 


Goodyear Aircraft Corp 
Instruments for Industry Inc 


Johns Hopkins University, Applied 
Physics Lab 


Lear Inc 


Maryland Electronic Mfg. Corp 
Melpar inc 
Monarch Personnel 


National Co., Inc 
North American Aviation Inc 
North Electric Co 


O'Shea Employment System 


Page Communication System 
Pan American World Airways Inc 
Perkin-Elmer Corp 

Phillips Petroleum Co 


Radio Corp. of America 

Raytheon Mfg. Co 
Missile and Radar Division 
Waltham, Mass 425, 
Wayland, Mass 

Remington Rand, Div. of Sperry Rand 
Corp., Engineering Research Assoc 
Div 414, 419, 432, 

Remington Rand, Eckert-Mauchly, Div 
Sperry Rand Corp 

Republic Aviation Corp 


Sanders Assoc. Inc 
Sikorsky Aircraft 
Sorensen & Co., Inc 
Southwest Research Institute 
Stavid Engineering, Inc 
Stromberg-Carlson Co 
Sylvania Electric Products, Inc 
Buffalo, N. Y 
Waltham, Mass 
Mountain View, Calif 


Technical Operations Inc 

Texas Instruments, Inc 
Tracerlab Inc 

Transitron Electronic Sales Corp 


Union Switch & Signal 
University of Michigan 


Vitro Corp 426 


Westinghouse Electric Corp 
Electronic Tube Division 436 
Wincharger Corp. ... . ..435 


This index is published os ao convenience to 
the readers. Care is taken to make it accurate 
but CLASSIFIED assumes no responsibility for 
errors of omissions 


November, 
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SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


3826 
3827 
2828 
3329 
WAPI 
EL-3C 
EL-3CJ 
3C22 
323 
3C24 
3c31 


-” 


634 

6J6W 
6L6WGB 
6SCIGTY 
6SKTY 
6SN7WGT 
6SU7TGTY 
7BP7 

7CP1 

TEP4 


9LP7 


VR-105 WE-336A 
VU-111S WE-337A 
HY-114B : WE-339A 
WE-121A WE-347A 
WE-122A , WE.-348A 
F-123A WE-349A 
WE-123A WE-350A 
WE-124A . 3508 
VT-127A 0 WE-351A 
F-128A ‘ WE-352A 
HF-130 ‘ F.353A.. 
VR-150 : WE-353A 
FG-154 WE-354A 
HK.154 WE-355A 
VT-158 WE-359A 
FG-166 WE-368AS 
FG-172 371A 
OK-181 3718 
FG-190 F-375A 
HF-200 WE-393A 
CE-201 394A 
CE-203 WE.394A 
WE-396A 
WE-404A 
410R 
WE-417A 
WL-417A 
WE-418A 
WE-421A 
GL-434A 
446A 
4468 
450TH 
450TL 


GL-803 
803 
804 
805 
806 
807 
8o7w 
808 
809 
810 
811 
811A 
812 


1622 
1623 
1624 
1625 
1626 
1629 
1630 
1631 
1632 
1633 
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WE-7125A 
WE-7126A 
WE-7268 
WE-726C 
WE-730A 
IIA 
WE-722A 
WL-735 
WL-741 
750TL 
WL-759 
WL-786 
800 

801A 
802 


The prices quoted above western engineers All tubes are new, 


are FOB shipping point inidividually cartoned, 
ELK GROVE, CALIFORNIA fully guaranteed 


GEORGE WHITING, OWNER 
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SEARCHLIGHT SECTION 


OIL CONDENSER SPECIALS 


10 mfd.—600 v.. .$.89 


Three term, bot. mtg. channel type. Dims. 
3%," x 22" x 2”. Two 5 mfd. sections 
rated 400 ¢ at at 72 deg “C”. 1800 V test. 
Meets commercial specs. for 600 V opera- 
tion up to 40 degs “C’. Ideal for filter or 
power factor application. Repeat sales 
prove this rugged high quality condenser 
to be of outstanding value. Carton of 
24, weight 42 Ibs. Large qua $ 79 
available , . 
$.29 


complete with 
ideal for audio 


Diehl Midget PM Motor $3.95 


POWER RHEOSTATS KS——-15098-—-LO1 27 VDC 


Over 25,000 Rheostats 
for immediate shipment 
25 WATT 50 WATT 100 WATT 


Ohm Shatt Price | Ohm Shaft Price | Ohm Shaft Price 
Leneth tenath Leneth 


: ve 


Utah Pulse Transformers 
9262 $6.95 9280... .$7.95 


T-17 MIKE $6.95 


Used—Excellent 
BL-221 ‘*fouscy $115.00 


METER 


SELSYN C78248 ea. 
Differential C78249 ea. . "$2. 95 


Mounting Brackets for Above 35¢ Pair 


A B CARBON RESISTORS 
Brand New—Fresh Stock 

All Standard R.M.A. values available 

BM Ge We 2 | Bie yey cone roe ol 


Price Schedule eos see ethene 
100 01 10KY 


PRECISION WIREWOUND Tot 1 to 99 ots value o12 asKV iso 35 $00 
RESISTORS | 02 10KY 


x 
. 


eNonne 


ae 
RNNNRRAN 


~weer ue = 
Vee ee om 
eeevevee 


Se SCOeee can 
- 


6 mfd.—150 v 


Three term, dual 3 mfd. oll cond 
brackets, measuring 4'/4"x1%"xi" 
crossover networks. 


2 mfd.—7500 v. 


Pyranol-tnd. Cartoned 


Sis 
S3ESSSeezesey 


300 WATT 


,o 5.96 


. $21.95 


Mid Volts Price 
1000s 1.89 
1500 1.98 
400 d 


75 WATT 


300 13/16" 1.79 


2000 600 
20K V 


2500 2. 330AC 
3000 1000 
hy 025 SOKV 
V4 WATT - 30¢ awe 
SOKV 


5000 1500 
oums 025 
7500 


i TYPE “J” POTS 035 10K 


co0e om 
600 
@ JLU Locking Bushing © Shaft for Knob 8 125KV is 


7500 
200 
. } 1500 39 
Your choice—95¢ ea. 


5000 
! 2000 
! 
oums ounms onums ! 
1 
1 


Bee 
esrsszrals 


. 500 
49.50 600 
2000 
2500 
aK 50K 
5K 75K 


65.00 660 AC 
3000 
10K 100K 


15K 150K 
25K 250K 


330AC 69 1000 
600 55 1400 
600 65 1500 
1000 79° 2000 
1000TLA 1.29 ® 2500 
1500 1.15 2x8 600 
2000 2.80 10 5O0AC 
2500 3.45 19 600 
3000 4.25 10 600 
4000 7.50 10 1000 
5000 12 io 2000 
7500 21.951 19 = 6000 
1OKV 35.95 12 660AC 
¢ 125KV_ 59.50 50 
, 25 2000 20KV 89.75 330AC 
. 3000 1. 600 -85 15 400 
4000 ‘ 1000 -98 440A 


25 20KV ia 3 5 (3__ 1000 6.93) 5000 
25KV 40.00 2x! 150 23 2 S30AC 
32KV 49.50 3x: 400 -68 ; 600 
5OKV 62. 500 
2000 1000 

330AC 

2500 


4 
4 
8 
75.00% 800 
8 
& 
8 


A ee 
PeeNNneereeeen 


° 6000 
SPECIAL: 10K V 
ISKV 

s 2 5SOKV 
. x.2 4000 

1500 


mE BS BD AD AD AD AS ND BS AS BS me ee ee ee ee ee 


ewe 


~~ 2 
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Sl eheeesssyesess 
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270 000 
296 000 ‘ 
297 000 ~ ; 
400 000 . 

i 


1 
i 
i 
1 
1 
1 
1 
i 
1 
1 
“1 
“1 
2 


48°22" I=I7%E>> 


> Vt 
*2z 


274/U 
290/U 
21/u 


SRASSSSSSRISESASSRSASSSSSSR 


Orders f.0.b. Philadelphia Minimum order $3.00 
. TO BE PLACED ON OUR MAILING LIST WALNUT 2.3553 


ARCH ELECTRONICS CO. 634 ARCH STREET 


PHILADELPHIA 6, PA. 
LOW-VOLTAGE TRANSFORMERS 


New Release of Government Surplus Material 
Model £8-.9527. KENYON 
~F 


600TLA .98 : 
1000 1.89 . 
1500 = 2.65 > 320K 6.50 


206 -95 
0 ies [so 4000 45.50) 


2500 
3000 6.99 
4000 «6-13.95 Other Items 
5000 24.95 Available 
7500 39.95 Mica Conds. 
1OKV 59.95 Bathtub Conds. 
220AC 1.19 Channel Conds. 
1.39 Rheostats 
1.19 Potentiometers 


SACL 
MICA CONDENSERS 


600 
Mtd Wvde Price Mid Wvde Price 
0004 1200 004 600 
0004 2500 004 1200 
29 .0004 5000 004 2500 
00047 2500 005 600 
28 0005 600 005 1200 
0005 1200 005 2500 . 
0005 = 2500 005 4000 1.65 
005 3000 006 oo .% 
0005 5000 006 1200 .55 
29 |.005 7500 006 3500 1.65 
0062 3000 0062 2500 .94 
00005 3000 00068 2500 .28'.0075 3000 1.75 
000051 5000 1.75|.00089 1200 008 600 
00007 2500 .26).001 600 008 1200 
000075 5000 1.45 001 1200 .32 01 600 
0001 600 § .24).001 2500 « ol 1000 
0001 1200 .27'.001 4500 ol 1200 
0001 2500 .36'.001 5000 2. ol 1250 
0001 5000 1.95 .001 8000 3. ol 2500 
00015 600 .23 0015 600 O12 1200 
00015 2500 .33..0015 2500 om 600 
00015 5000 1.95 .0015 5000 2. ou 1200 . 
0002 600 = .23 .002 600 O15 600 ~=—s.S5 
0002 1200 .29).002 1200 o1s 2000 1.75 
0002 2500 .34/.002 2500 
0002 5000 1.95 .002 5000 


oh 
Ss 


2000 
2500 
3000 
5000 
7500 


AUVs eeeseooe 


U. S$. GOV'T SURPLUS 


ELECTRONICS: 
FOR EXPORT 


TRANSFORMER co. — 2.2 
KVA input 110/220 Volts 
50/60 Cy. Output tt Volts 
C-T (5.5-0-5.5) At 200 Am. 
peres! Continuous Duty. Case 
Size A .xlOVext3”", 

Price BRAND NEW ONLY $23.95 Ea. 

#5-9527.WE.— WESTINGHOUSE, — Same Specs, 

But Single 115 V input & Lighter Wt, NEW: $23.98 

DOZENS OF USES FOR INDUSTRIALS, TEST. 

ING LABS, EXPERIMENTAL UNITS & SCHOOLS 

*® Heavy- Duty Soldering & Dip-Sotdering # Plat. 

ing @ Battery-Chargers @ Spot-Welding # Weld. 

ing & Magnetizers # Heat-Treating Electro. * 
magnets @ Testing - Tubes, Coils, Coils, Brea akers & Relays, 


Terms: Prices FOR Bt Louis, Cash Cash With Orders 
Well Rated Concerns (D4B) Net 10 Daya Cash, 


McNEAL ELECTRIC & EQUIPMENT CO, 


47% Olive St. Dept, E-1i St. Louis 8, Mo. 


00001 600 = .20 
000024 2500 
000025 1200 
00003 600 
00003 1200 
00003 2000 
00003 2500 
000047 2500 
00005 600 
00005 1200 


Industries 00005 2500 


Semler Inc 
~ 6853 Lankershim Boulevard 


North Hollywood, California, U 


AN/APR-4 LABORATORY RECEIVERS 


002 


wavetraps, 


Complete with all five Tuning Units, covering the range 38 to 
006 Mc 


wideband discone and other antennas, 


00025 600 


0024 
0025 
0025 


6000 02 
5000 02 
600 03 
1200 03 


mobile accessories, 100 page technical manual, etc. Versatile, 
accurate, compact—the aristocrat of lab receivers in this range. 
Write for data sheet and quotations. 


We have a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and labo- 
ratory electronics of all kinds. Quality standards maintained. 


NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual 
$575.00; T-47A/ART-13 Transmitters, $450.00; H-P, Boonton, 
G-R, Measurements, many others in stock. 


ENGINEERING ASSOCIATES 


00025 2500 .35 
£00025 5000 1.95 |.0025 
00027 1200 .27 .003 

00027 2500 .36 .003 

0003 600 23 .003 

0003 «62500 136 o 3000 1.65 .115 
0004 600 .23 5000 2.25 


MONMOUTH 
RADIO LABS. 


BOX 150 OAKHURST, WN. J. 
Capitol 2-2776 


2500 039 
600 25 
1200 .52 4 
2500 2a.1 


434 PATTERSON ROAD DAYTON 9, OHIO 
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SAVE|ON' TUBES 8RAND NEW 


OA?2 

OA3 

O82 
OB2WA 
OC3/VR105 
OD3/VR105 
1B23 

1B24 

1B24A 

1B26 

1B27 

1B35 

1836 

1B40 

1851 6.75 
1B63A 22.00 
1N21 75 
I1N21B 1.50 
1N22 75 
1N23 75 
1N23B 1.50 
1N23BM 3.50 
1N25 4.00 
1N26 4.50 
1N28 5.00 
1N34A 50 
1N35 
1N42 
1N47 
1N63 
1N69 
1P21 
1P22 
1P28 
1P29 
1P36 
1P39 
1Ww5 
2AP1 
2C26A 
2C34 
2C35 
2039 
2C39A 
2C40 
2C42 
2C43 
2C44 
2C46 
2C51 
2C52 
2€53 
2D21 
2D21W 1.50 
2E26 3.25 
2E27 75 
232 1,00 
2331 14.50 
2332 14,50 
2333 14.50 
2334 14.50 
2536 20.00 
2539 10.00 
2J40 14.50 
2342 60.00 
2548 35.00 
2)49 40.00 
2350 35,00 


75 
1.00 
15 
3.00 
75 

75 
3.00 
5.50 
15.00 
2.00 
10.00 
4.50 
4.00 
2.50 


K63 


50 

35 
2.50 
7.50 
8.00 
7.50 
10.00 
7,00 
50 
9.00 
3.00 
3.50 
10.00 
75 


2J55 
2356 
2J61 
2362 
262A 
23851 
2K22 
2K25 
2K26 
2Kk28 
2KI3A 
2K34 
2K39 
2K41 
2K43 
2K44 
2K45 
2K47 
2K48 
2K54 
2K56 
2V3G 
2X2A 
3AP1 
3BP1 
3B22 
3B24 
3B24W 
3B26 
3B28 
3B29 
3C2?2 
3C23 
3C24 
3C27 
3C31 
3C33 
3C45 
3DP11A 
3D21A 
ELC3J) 
3DP1S2 
3E29 
3FPTA 
3GP1 
3330 
3331 
3K30 
4823 
4824 
4826 
4C27 
4E27 
4C28 
4C35 
4322 
4528 
4529 
4331 
4334 
4542 
4350 
4352 
4357 
4558 
4X150G 


1.00 


2.00 


1.00 


3.00 
6.00 
6.00 
60.00 
5.00 
1.50 
1.50 
1.50 
9.95 
7.00 
7.50 
3.50 
7.00 
5.00 
8.50 
3.50 
1.95 
35.00 
45.00 
125.00 
7.50 
7.50 
3.50 
3.50 
8.75 
25.00 
13.50 
35.00 
35.00 
35.00 
65.00 
50.00 
25.00 
99.50 
50.00 
100.00 
100.00 
35.00 


4X150A 
4X500A 
SBP2A 
58P4 
5CP1 
SCPIA 
5C22 
5C€30/C5B 
5CPTA 
5D23 
SFP? 
5SFP14 
5JP2 
5JP4 
5JP5 
SIPIIA 
5323 
5526 
5j29 
54330 
5333 
SMP1 
SNP1 
5R4GY 
5SR4WGY 
CcéJ 
6ACTA 
6ACTW 
6AJ5-JAN 
6AK5SW 
6AR6 
6AS7G 
6D21 

6F4 

634 

6K4 
6L6WGB 
6SKTW 
6SLTWGT 
6SNTW 
OSUTGTY 
6xX5WGT 
7C22 
7€23 
7C24 

15E 
NE16 
FG17 
RK21 
RX21 
HK24 
D42 
HK54 
QK59 
QK60 
RK60 /1641 
QOK61 
OK62 
HY65 
RK65 /5D23 
FG67/5728 
RKR72 
RKR73 
100TH 
FG104 
FG105 


22.50 
55.00 
5.00 
2.00 
1.75 
9.50 
29.50 
1.50 
10.00 
7.50 
1.50 
5.00 
7.00 
7,00 


1.00 
35 
2.95 
1.00 
5.50 
3.00 
40.00 
2.00 
30.00 
25.00 
1.50 
25.00 
25.00 
2.00 
10,00 
10.00 
50 
50 
6.50 
29.50 
11.00 


FIZ3A 
FI28A 
HF100 
FG154 
viise 
FG166 
FG172 
WL200 
203A 
204A 
207 

211 /VT4C 
212E 
217A 
217¢ 
WL218 
QK221 
FG235A 
QK249 
WE2498 
WE249C 
250TL 
251A 
WE252A 
QK253 
WE254A 
FG258A 
2T1A 
WE274B 
Wwe2828 
QK283A 
QK2B4A 
WE287A 
WE3008 
304TH 
304TL 
WE305A 
307A /RKT5 
WE308B8 
WEI12A 
WE213C 
WEI16A 
327A 
WE336A 
WE338A 
WES49A 
WE3I50A 
3508 
354C€ 
WE359A 
368AS 
3718 
WEI8B8A 
WEI93A 
WEI94A 
WE396A 
4038/5591 
GL414 
MITA 
WE41B8A 
WE422A 
RT434 
434A 
446A 
4468 
450TH 
450TL 


2.95 
15.00 
7.50 
15.00 
9.75 
15.00 
15.00 
75.00 
5.00 
35.00 
50.00 
50 
17,50 
1.50 
2.00 
25.00 
125.00 
25.00 
150.00 
2.50 
3.00 
15.00 
47.50 
70.00 
149.50 
5.00 
109.00 
10.00 
1,00 
5.00 
100.00 
100.00 
3.50 
5,00 
695 
8.95 
3.00 
1.00 
10.00 
2.95 
3.00 
50 
2.50 
5.00 
5.00 
7.50 
2.75 
2.75 
5.00 
2.00 
2.50 
50 
1.20 
4.50 
3.00 
3.00 
2.75 
99.50 
3.50 
15.00 
11.00 
25.00 
3.00 
50 
2.00 
35.00 
35.00 


WL456 
464A 
RH507 
CKS12AX 
527 
ML531 
559 
KU610 
HY615 
WL616 
KU627 
KU628 
648P1 
HK654 
WL652 
WETOIA 
702A 
WETO3A 
WET04A 
WETOSA 
106A Y-GY 
107A 
7078 
WET08A 
TIi3A 
TI4A 
T1I5A 
7158 
715¢€ 
TITA 
TI9A 
T20AY-EY 
T21A 
7218 
722A 
7123A/8 
724A 
WET2I4A 
7248 
WE7248 
725A 
726A 
7268 
726C 
130A 
750TL 
800 
801A 
802 

803 

804 

805 

806 

807 
B07w 
808 

809 

611 

812 

813 

814 

815 

816 

829 
8298 
8308 


1.00 
85 
75 
85 
3.25 
7,00 
30.00 
20.00 
7,50 
42.50 
1.50 
50 
2.75 
1,40 
9.75 
4.50 
7.50 
1.20 
4.00 
1.25 
2.50 
2.90 
2.50 
11,00 
1.75 
1,50 
1.50 
6.00 
8.50 
75 


SEARCHLIGHT SECTION 


832 
832A 
833A 
834 
836 
837 
838 
838Ww 
842 
845 
849 
851 
852 
860 
861 
865 
866A 
872A 
874 
878 
884 
GL889 
GL889A 
BB9RA 
902A 
902P1 
919 
922 
927 
SN930 
931A 
935 
954 
955 


60 

50 
1.00 
60.00 
74.50 
125.00 
3.00 
3.00 
2.25 
1.25 
1.00 
4.50 
2.50 
4.00 
35 

35 


5634 
5636 
5637 
5651 
5654 
5656 
5657 
5663 
5667 
5670 
5672 
CK5678 
5686 
5687 
5691 
5692 
5693 
5696 
5702 
S702WA 
5703 
5718 
5719 
RK5721 
5725 
5726 
5727 
5744 
5750 
5751 
5780 
CK5787 
5814 
5814A 


TUBES Guarantteo TUBES 


7.50 
4.00 
8.50 
1.40 
1.50 
7,00 
125.00 
1.50 
125.00 
2.00 
1.25 
1.00 
2.00 
3.00 
4.75 
5.00 
4.75 
1.00 
2.00 
6.00 
1.10 
3.00 
2.50 
175.00 
1.85 
75 
2.25 
1.00 
3.10 
2.20 
199.50 
4.95 
1.50 
2.25 


956 
957 
958A 
959 
991 


CK1005 
CK1006 
CK1007 


1603 
1620 
1623 
1624 
1625 
1626 
1630 
1631 
1636 
1641 
1642 
1945 
2050 
2051 


ZB3200 


5551 


5553/655 
5557 /FG17 
5559 /FG57 


5560 
5561 
5586 


5591/4038 


5611 


35 5819 
35 5825 
35 5829 
50 5837 
35 5840 
35 5842 
5844 
5851 
5896 
5899 
5901 
1.00 5905 
30 5907 
35 5908 
50 5910 
1.75 5992 
1.20 5933 
1.50 5965 
50 5998 
65.00 6021 
1.00 CK6050 
65 6112 
75.00 6147 
25.00 6177 
100.00 8005 
295 8012 


8013 
12.50 8025A 7.00 
20.00 9901 85 
2950 9002 65 
150.00 9004 a5 
2.75 9005 1.50 
99.50 9006 25 


37.50 
7.95 
2.00 

95.00 
5.00 

13.50 
3.00 
4.00 
6.50 
7.00 
6.50 
895 
7.90 
7.95 

45 
4.00 
4.00 
1.50 

15.00 
5.00 
2.00 
7.00 
4.00 

49.50 
495 
1.00 
495 


75 
3.00 


THIS IS ONLY A PARTIAL INVENTORY. CHECK WITH US FOR YOUR REQUIREMENTS 


Thousands of other types in stock. Send us 
RECEIVING TUBES! We 
stock Standard 


All ros Angeles 
change without notice. Minimum order $5.00 
Check with us for items not listed 


Prices Los subject to 


ELECTRONICS 
Dest. EV 
1108 Venice Bivd. 
Les Angetes 15 
California 


your requirements 


Carry a complete line in 


brands only. 
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SEARCHLIGHT SECTION 


FAY-BILL DISTRIBUTING CO. 


Partial Listing Only LARGEST SURPLUS DEALER IN THE COUNTRY—STANDARD BRANDS—TRANSMITTING AND ‘RECEIVING 


pe Price Type Price Price 
. 6.96 
29. 9 > Z 4 726A 9.59 
7268 26.50 


726C 26.50 
7308 9.99 


5 


44 
2.89 
1.99 
8.99 


4.25 
10.60 
1.21 
2.45 
3.49 
9.99 
3.39 
2.99 
10.99 
1.69 


® 1644 
9 
$1 
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46 
5633, WxK255 


2C39A 8. 
sary oes 4 40 
2c40 &.99 
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7244/8 
My guarantee on 106 or mare | ot same type 
y 4 8404 nds st th «+ _ Send us your requirements F.0.8. New York 25%, 
f or din oO b. charges. Rated firms net te days. Prices subject te chance” eitheut nettes 


| FAST 
ie DELIVERY 
Sy a AND 
| LOW PRICES 


world’s largest stock | ee 


*& Immediate Delivery 
Multiple Contact 
% Hundreds of Types Standard Telaghons Type Relay 


CODE 4 TWIN CONTACTS 


+ All Standard Makes 11-Form A 1-Form B 1-Form C 1-Form D 


heavy duty armature bearing. Available in Prompt delivery from 


all standard coil resistances from 12 ohms 


of New-Inspected-Guaranteed to 12,000 ohms. Single or quantity prices on stock. 


request. in stock. 
Cadmium or olive drab 
finish. All comply with 


government _ specifica- 
Standard Telephone Relays Keying Relays Antenna and Ceramic Relays . 
Short Telephone Relays Hermetically Sealed Relays Motor and Control Relays tions. 
eeuet Relays Voltage Regulators Relay ey Locks 
mers and Cutouts Latching and Interlocking 
Airereht Contactors Differential and Relays oi Let us quote on your re- 
‘otary Relays Polarized Relays Mechanical Action ays : 
Western Electric Special Relays Ratchet and Stepping Relays quirements. 
Type “E* Relays BK Series Time Delay Relays 


* fe 0 
w for N 1955 Rel I . on hae 
“lay eae UY ilgreen Cndustries 


99 MURRAY ST., NEW YORK 7, N. Y. 
4717 W. MADISON ST., CHICAGO 44, ILL. WOrth 4-2490-1-2 


24 HOUR DELIVERY OF THESE TYPES 


November, 1955 — ELECTRONICS 





SEARCHLIGHT SECTION 
COMMUNICATIONS EQUIPMENT €9O 
MICROWAVE MAGNETRONS Amro at 8 a cnet lod ated ae Kw peak ELECTRIC MEGAPHONE SYSTEM 


an all tubes $210 For Rural Areas, Hotels, Commercial 
*2521A.. $2.25 3531 7008 $8.75 Steamers, Ball Parks, Ete. 
2322 . \. . 
732... 258 ase eee... BTS 3 CM. TEST SETS US. NAVY type PAE 
2337 a re. we TS 12/AP. For standing wave measurement of plumb- ment is seslanell for ~ 
2531 5333 . 706EY 9.75 ing, TR/ATR boxes, crystal mixers, antennas, ete. nf . 
2532 QK 59 7 725A* 7 The TS 2 consists of two basic units: Unit ft is a anne 
2537 Qk 60 x 730A 8.75 high gain stable amplifier followed by a 3-inch meter legree t 1 
2339 QK 61 P . which reads SWR directly. UNIT 2 consists of wave- acoustic meg 
2362 Qk 62 7 * Write quide accessories, including a slotted line, probes, f Megaphone 
dummy toad, adapters, etc Either bolometer or combines a on i 
stai input may be used. Both units are portable, eproduce sin ane I ‘ortable Amplifier 
self contained. Operates from 115 v. 60-800 cps. New* i . 
TS 13/AP. Signal source 9305-9445 mo, 50 microwatts , sect , se egaphone and 
AT-68/UP 3 cm Horn with type N Comes with a wavemeter, thermistor-bridge power liflec gal to the reproduce ectior 
feed for re er measurements, et meter, and calibrated attenuator, Oscillator is kly- chargin he < ntained 
New . $7.4 stron type 723/a-b which may be internally (self. ter ( the rtable plitte “RRAND 
ROTARY JOINT APS-6) Sperry | : synch) or externally pulsed. Controls are provided for 
26582 180 deg otation, choke FM operation, variable pulse delay, pulse width and 
to-choke, Has ‘‘Built-in’’ Di-Coupler, 20 DB., wirt phasing. Operates from 115 v, 60-800 cps. New* 


PARABOLOID OISH, 18” diam. Spun eee sce - en ee ear TORS 
ocus or 3-6 


AN/APS-6 ~» $4.95 


ud Feed Assembiy, (May be used with INPUT ouTPuT 
3 CM. DIPOLE and Feed Assombiy, (May be used with aie IN STOCK TYPE VOLTS AMPS vours AMPS Price 
FLEXIBLE SECTION 9 in. long Cover-to-Cover. . $5.50 —_ BDARSS 375 “ $6.50 


*'L. for APS-15 10%" Focu 35X-059 . 405 4.35 
30M, DIPOLE FEED, 15” L. for Al 10% Fo us AIA ASH $0-8 poss 40s 4.38 
MITRED ELBOW. Cast aluminum, 14%” x %” W.G DM33A 540 1.95 

W.E. Flanges, “E” Plane $3.50 APA-9 BG $G-1 23350 . 285 ; 3.95 
3 CM. ANTENNA ASSEMBLY: Uses 17” paraboloid APA-10 DASt $J-1 8-19 6.95 


dish, operating from 24 vde motor. Beam pattern 


deg. in both Azimuth and elevation, Sector Scan APN-3 DBS TAJ DA-3A* 5.96 
over 160 de at scans per minute, Elevation Scan 
over 2 deg "rit Over 24 deg $35.00 APN-7 APT-2 TBK 


Cross-Guide Directional Coupler. UG-40 output flange APN-9* APT-4 TBL our ia 10 os 


Main Guide is 6” Long, with 90 Deg EE” Plane bend e 1 
at one end, and is fitted with Std. UG 39/uG 40 | APS-2 MKIV SCR520 OAG-i3A 8 6 862.58 


. 05 6.95 
flanges. Coupling figure: 20 db Nominal $22.50 n 
RG52/U Waveguide in 5’ lengths, fitted with UG 39 APS 3 MKX SCR521 BOAR 93 28 - 180 6.96 


flanges to UG40. Silver plated per length $5.00 APS-4 RC145 SCR518 A, “Replacement for PE 94. 


Resenine. Ferme sunpited either with or without deck APS-6 RC148 SCR545 PE 94., Brand New 5.95 


mountings 1 UG40 flanges .. each $17.50 
Quikhead Feed-thru Assembly $15.00 ASD $O-1 SCR584 INVERTE 
ressure Gauge Section with 15 ib. gaug 10.00 o 
Directional Coupler, UG-40/l Take off 20db 17.50 COMPONENTS. + LORAN EQUIPMENT RS 
MAGNET AND STABILIZER CAVITY For 241 Mag 


800-1B Input 24 vde, 62 A. Output: 115 V, 800 ¢ 
netron 08 . $24.50 | phase. Used, excellent tind 75 
wk ioe elbows. k plane 2% red 18. $8.50 — —_ PE-218H: Input: 25/38 vde, 92 amp. Output 115V 300 


waveguide to 500 ey 1500 Volt-ampere. NEW $32.50 


UG 861-t 
TS 12, TS-15, Et . 3750 i x s PE206 4 . . 
ADAPTER, UG-163/U" ‘jcund’ cover ‘to special “BT TS-10 TS-12 TS-159 £206: Input: 28 vde, 346 amps. Output: 80 V 800 ey 


. 500 it. » ! ‘ »! 
Flange for TS-45, etc §2.500a. | TS-36 TS-56 TS-90 ANSIO7-1, Input: 13°75 V; 184A, Outputs 118 V/40a—, 


1. F. AMPLIFIER STRIPS TS-47 TS-34 TS-98 9; Re" innet’ 26 ‘vis/ids A." Guisuis ‘iié Whee 


100~, i, 500 VA., 21.6 Amp. Volt, and Freq Reg 
Model 15: 30 Mc Center frequency. Bandwidth 2.5 Mc Used, Exec $7 


gain figure: 65 db. Uses stages of 6AC7’s. Has 


waiter stein oe eenoemtes MAUL g i ALS TS-56A/AP TEST EQUIPMENT 


Freq, Gain: 95 db at Bandwidth of 2.7 Mec, New 
Complete with tubes «++ $15.00 Barry shock mounts: nos. 2045, “i line test equipment designed for operation over 


JAN WAVEGUIDE FLANGES Trihedrai radar reflector, MK 1 su ‘ Freauetiy ot t eet | a nine’ wn aoe 


UG 39/U $1.10 UG 5I/U $1.65 SPLICER, r 11/16 perforat 4 ox “ne ment of character tioe f tranen on line With 
q > 3 + a0 a's 7 . ‘ netructions mant ew Shipping 
UG 40/U $1.25 UG 52/U .. $3.40 Oe came deta 4 | + nu hehe pole $1290°° 


UG 40A/U $1.85 UG 52A/U $3.40 ee ee . \ ’ 
TEST OSCILLATOR TS8-47/APR, 40.2000 + Mo. Fun 
SPARES FOR PRC-10 Jamental coverage 40-500 Mc in two ranges, Har 


nonics above 2000 Me, Provid brated (dial 
COAXIAL R.F. FILTERS 3C:10840-67 3C1084H -71 225822-488 soouracy + 0.7 per cent) HLF. source for testing re 
° 3C1084H -68 3C1084Z-74-3 2Z5822-503 elving equipment. Output more up to 400 
F-29/SPR-2, Hi-Pass with 1000 me 3C 1084H -69 2Z96 32.611 3OA1-304 M less on harmonics 4. pulse or sine 
Cut-off, Type ‘‘N”’ input and output 3C1084H -70 2Z9631.407 IDA10-543 wave output. Operates on | “60 or batteries 
50 Ohms $9.50 t of APR countermeas julp $165 
F-41/SPR-1. Hi-Pass, with 300 me it ent New 
off, Type ‘N’ mone and utput MN 28Y Control box, unit of MN 26 compa New $3.75 
50 Ohms Z (As shx $10.50 Noise filters, Mallory NF 1-1, 100 amp i $1.00 
Power supply unit, navy type—EL-2. Lopu 115 vae, 60 
PULSE TRANSFORMERS =". ‘u8 135 o/s? ain, 9 eo 
ma, New, complete with spare parts box. To be used 
4P37 Primary, 50 Ohms 750V. .001 Duty, Sec. 1SKV ( with model THX radio gea ; $9.50 ! wet st ‘oo 
1000 Ohms Impedance. Bifilar 12.6V/2.5A $32.50 voaxial switch, 22 position, with type N” fitting ih oles »rkin 
RAYTHEON WX 4298E: Primary 4KV., 1.0 USK ‘ > 14/SPR-1 . $17.50 reflector, 
SEC. 16KV-16 AMP DUTY RATIO: 001 400 CYCLE moplifier, Altec A-127. 18 Watts output with response m1 : of Spact 
FIL. TRANS, “BUILT-IN” - «+ $42.50 — a0 ares, “Ee eer s from 115 v. 60 eps ee a ae 
WECO: D-163247 For Modulator of SCR 720... $22.50 rack panel mtg. Used, excellent 103 slensth. Unit comes 
GE #K-2449A. Primary: 9.33 KV. 60 ohms Imp, Bec Pulse analyzer, type APA-6. With 3 in. scope $235 wD) | ee ee Se 
ondary: 28 KV, 450 ohms. Pulse length: 1.05/5 usec BC 602 Control box for SCH 522 (pushbutton $3 7 . ** he . < 1 1/12 
@ 635/120 PPS, PK Power Out: 1,740 KW. Bifilar 24-volt Transformer, input 1 60 cy, Output 24 $1.79 | !P lobing motor ‘ ous, 115 vee 60 cy.)._ An 
1.5 am as sho 62.50 “We : ps ‘ ynech is. | ' 
GE #K.2748-A, 0.5 usec @ 2000 Pps. Pk. Pwr oa is Phase-shifter, Helmbolts type: 0-360 deg $2.80 Iithpg. wt. apron. 2008 Lie. hole. $2350 
32 KW impedance 40:100 ohm output. P volts 2.3 Capacitor, oil filled, 0.25 mid. /25,000 sa $15 : ; ee ote 
KV Pk. Sec. volts 1! Pk. Bifilar rated at | Hydrophone, MODEL Mi-2. A lattice of 3 stals in a 
Amp. Fitted with magne vel 524.00 sem Ok tence wontrol $27.50 
K-2745 Pri ' 1/2 0 ohms Z. Second temote control receiver for operating 
14/12.6 KV 1025 ohms Z. Pul e Length 0.25/10 target planes, etc. New, with soundproof mousing r tal) is LE TRANSFORMERS 
usec @ 600/600 PPS. P wer 200/150 KW. Bi box 34.5 
filar: 1.3 Amp. Has “built ngnetron well $32.50 TEL. REPEATER, EE 69, complete with tubes and (All Primaries 115V. 400 Cycles 
K-2461-A. Primary: 3.1 0 ohms (line). Sec ech. manual a : $17.50 K$a3101 «= 6. 3V/15A, 6.3V/0.9A, 6.3V/0.4A, 
ondary 14/11.5 KV—1000 ohms Z. Pulse Length: | TEL. REPEATER, EE 99, h 12 vde, vibrator power 6.3V/6.2A s 
usec @ 609 PPS. Pk. Pow it: 200/130 KW. Bifilar upply (PE 204 19.50 =K$13104 1450VCT/0.283A, 1050VCT 0.2174 
1.3 Amp. Fitted with magr n well $29.50 F.T.4R, 101-A. Two-wire applique, contains equalizing KS9615 6.3V/4A, 1V/AIA 
K35)45—Pulse Inversion: PRI: 5 KV PK, Pulse Nega devices, and balancing circuits. Used tor adapting 2 KS9608 1233/.35MA, 1140VCT .07A 
tive. Sec: Pos, Pulse, 4 KV; 1 usec, and .001 DUTY wire military circuits to 4 wire systems $47.50 9024334 6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 
RATIO $6.50 RADAR TRAINER, Model 15-C. Brand new, complete 2.$/3.5A 
54)318-1—8 wdgs, Ratio: | 1.10 uh. /wdge., 2.5 c= oe — Smereter, power supply, main unit son CMSs sesVeN TAMA, v8 1A, 5V/2A 
hms DCR $3.50 Cables and instruction book . KS 9685 6.4/7.5A, 64V/3.8A, 6.4/2.5A 
— em UNDERWATER MICROPHONES, Model JR—Consista , ALL CT 


of # mosaic of 7 crystals. May be used at 17-73 Ke 70G30G1 600VCT /16MA 


mmnidirectional, 50 ohm output $27.50 M-7474318 2100V/.027A 
PULSE MODU LATORS SA4A/APA-1i Motor Driven Coaxial Ant. Switeh DPOT. 352-7069 2-2.5V Wags at 2.5A, Each Le-Cap., 
Continuous Operation from 24VDC. Completely En 22K Test 
MIT. MOD. 3 HARD TUBE PULSER: Outp i closed $34.60 352-7096 2.5V/1.79A, SV/3A, 6.5V/6A, 6.5V 
Power 144 KW (12 KV a Am| ty Ratio: 0OL MP-22 MAST BASE Mobile Antenna Mount... $4.59 1.2A, 0/6 eceeo 
ma ru du ' 2 ‘ ipt SA-A/APN.-i Altitude Limit Switch for APN-I Al 352-7099 wover, 2OMA, 1500V IMA, 2.5V 
4 l $ e297 timeter $7.95 1.75A, 6.3V/2.5A, 6.1V 4A, #0 
2 Ne A ' ALTITUDE INDICATOR for APN-i $12.50 8c -979 
ASD Modulator-Units ! , pe r tubes C-87D Final P.A. Coil for BC6IO 2-3.5 MC. Variable 0163253 5200V /.002A. 2.5V 5A 
pu felive Pk. 5 » Mod Link 4.89 M-7471957 2.5V/20A, 12KV Test 
nit, Brand ne $45.00 RA-74 Power Supply for Super Pro $69.50 362-7179 250V 100MA, 6.5V/12ACT, SV 2A 
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MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C00 
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131 Liberty S?., Mew York 7, M. Y. Pry) E-11 fare Resen ° Phone: Dighy 99-4124 
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SEARCHLIGHT SECTION 


WANTED 
BC-788, T-47A/ART-13, 
BC-348R, R-5/ARN-7, 
RT-18/ARC-1 


AN/ASQ-1 end 1A MAGNETOMETERS 


This ie an airborne magnetometer used to measure the 
magnetic flux of the h and to locate submarines and 
other metallic objects by their distortion of the magnetic 
field. Sensitivity 2-3 gamma or better, POR. 


AN/GSQ1-A SPEECH SCRAMBLERS 


Speech scrambler for use on any comm. channel to in- 
sure privacy, We can supply complete installations of 
this equipment 28v DC input. Also 110v 60 oye. 


SCR-291A DIRECTION FINDER 


Automatic ground direction finder covering |.5me-30me 
Provides instant bearings on a C.R. indicator of any 
signal in its range, This equipment is transportable 
and can be set up quickly. 1/0v 60 oye, POR. 


P.P.1, REMOTE RADAR REPEATERS 


We oan supply the following types of remote Radar 
P.P.1, Repeaters. The main radar provides the 
Syncronizing, Synoro. and Video. Pulses to operate 
the Repeaters, These repeaters may be used with 
any marine ground or airbourne, 


vC 7” P.P.1, Upright deck mount Repeater, 4 
Ranges are provided from 4-200 miles. input 110 
Volt 60 Cys, 

VD 7 P.P.1, Deck mount Repeater, This unit Is 
very similar to the VC but is completely Waterproof 
and may be used on deck. The ranges are the 
same as the VC. Input 110 Volt 69 Cye. 


VE 7* P.P.1. Table mount Repeater, This is a 
very compact set. 4 ranges are provided from 
4-200 miles, input 110 Veit 60 Cye. 


VF & P.P.1, Deok mount Repeater. This Is a 
very late model Repeater enabling 20 radars to be 
fed into it. 4 Ranges from 4-200 miles are pro- 
vided. Input 110 Volt 60 Cyc. 


VG 12” P.P.1. Plotting Table Projection Repeater. 
This ie @ very elaborate Remote indicator, For use 
in a plotting center. Up to 20 Radars may be 
fed into it, This set utilizes a Skiatron tube to 
provide data that can be retained on the soreen 
and oan be erased at will. input (10 volt 60 Cye. 


Accessories are available such as repeater adaptors 
enabling the set te be used at a greater distance 
than normal, input switches to select the radar 
te be viewed ete. 


MOTORS: 


24 VDC REVERSIBLE MOTOR 17 RPM, 40 Ib 
Torque, Motor size: 6-%" x 4-1/82” x 3-5/16" 
Shaft sige: 21/32” x 5/16”. Also operates 24 VAC 
Phileo No, 441-1008 $5.95 

27.6 VOC-6000 RIM, 1.5 oz. in Shaft Size: 1%” x 
4%”. Motor size: 2%" x 1%” No. 5060-267 4.95 

26 Vor 60 CYCLE.-60 RPM Synchronous Cramer 
Motor #1147, Shaft size: 1° x %” $1.95 

110 VDC 1/70 HP., 1550 RPM. Motor size: 4” x 2%" 
Shaft size: 1” x 3/16". Redmond #157 $4.95 

6 VDOC 1/20 HP., 4000 RPM. Motor size: 5” x 8” 
Shaft size: %” x 4%". Redmond #F.50 $4.96 

12 VDC 1/30 11P., 4500 RVYM. Motor size: 8” x 2%" 
Shaft size: 1” x 8/16". Deleo #5047520 $4.96 

27 VDC 1/10 HP., 3500 RPM. Shalt size x 4” 
Motor size: 4°x3-4%". Air Assoc, No. EE 1. $6.95 

80 VOC 1/50 HP., 4000 RPM. Shaft size x \” 
Motor size: 5” x 3”. G.B. #5-PN3RHAIO $8.95 

28.6 VDC 1/35 HP., 2200 RPM, Shaft size: 1%" x %" 
Motor size: 4%" x 8%”. Blectrolux #16876.. $5.95 
7 VOC GEAR HEAD MOTOR-960 RPM; 1/76 HP 
175 A. Mize "= 3”. Shaft \%” ™%”. Air Assoc 

Price: $7.96 


Ratio; 4050 


3-%" 


#ERi20M1 
27.5 VOC GEAR HEAD MOTOR--524-1 
RPM; Right Angle Drive Motor, Size Ya 
Shaft; 5/16" x \". Bodine Type #V10R. Price $7.95 
24 V. GENEVA LOC ACTUATOR MOTOR ASS'Y 
1/25 HP 15000 KIM, w/Gear Head & Limit 
Motor Size 4" x 3% Angle Drive 
4" x 4%”, Bendix #LM-100524, Price: $7.95 
24 VOC GEARED HEAD MOTOR Hieavy Duty, 8 
Amp. 2-% lb. Torque 100/200 RPM. Shaft Bise 
Right Angle Drive $6.95 
Our 000 RPM Shunt 
Shaft 167 x %” 


1a” x 1” 

27 VDC MOTOR .| A.; 1 
Motor; Motor Bive: 3” x 2-14” 
Oster #D8-1 or WHVS-5876 Price: $2.95 
27.5 VDC MOTOR..-1/100 HP 7000 RUM Motor 
Mise: 8” x 1-%"; Shaft: 4” 4” L. Oster CIB 
1A Price $2.95 
27.5 PERMANENT MAGNET ALNICO FIELD MO- 
TOR....08 Amp. ; 10000 RPM; Size: 1% x 1-%" x2 


Shaft: %&” x %&". Deleo #5068571 Price 7.95 
PM MOTORS 


| E "4 / MA AVAILABLE: 


Write for prices today on the following 
DELCO 400062 DELCO 5068571, DELCO 5080570 


115 Volt 60 cycle GEARED HEAD MOTOR. 24 RhI'M 
1/100 HP. Right Angle Drive-—Sige: 7-%" «x 4” x 
i". Shaft Size: 3/10" x &” NEW: $9.95 

116 VAC 60 Cycle INDUCTION MOTOR..1.9 hVM 

Torque oz, in ’ Watts—-with variable Multi 
Iyise Coder Wheel & Micro Switch, mounted on 
bracket ass’y. Holtzer Cabot Motor, Type KRW¢ 
2505 $9.95 


MUG apie UI Uy UA 


RADALA 


1 274th STREET 


7 


SCR-682-A RADAR 


10CM high power jong range harbor surveillance and 
early warning RADA This equipment is a 3000 me 
mobile search radar that can be transported in a truck. 
The equipment incorporates a 7” PPI for operation up 
to 240,000 yards. Azimuth accuracy is * 1%. Range ac- 
curacy is 100 yards at 10,000 yard range and 6000 yards 
at 240,000 yard range, Trans. output is approx. 225 KW. 
pulse width is one microsecond, Antenna beam width is 
6”. Input is 110v 60 eye. Can be supplied with or with- 
out operating shelter or antenna tower. POR. 


We can supply many types of 
radars, test sets, communica- 


tions equipments, manufac- 
tured after 1947. Write us if 
you cannot find it. 


AN/APR-4 38-4000 MC RECEIVER 


This is @ precision receiver covering 38-4000 me. The set 
utilizes 56 tuning units with direct reading dials in meg- 
acyoles. The receiver has a wide and narrow band-width 
30me. 1.F. strip which may be selected at will, An 
output meter is provided te measure signal strength 
Outputs are provided for a pulse analyzer and pan 
adaptor. Each tuning unit has an automatic sweeping 
mechanism which enables any portion of the tuning 
conee to be soanned automatically. Inuut 110v 60 eye. 


500-1300 MC SIGNAL GENERATOR 


This is @ high precision signal generator covering 500 
1300 me. A precision attenuator is built in providing ac- 
curate determination of output from 0-100,000 micro- 
volts, Either CW or pulsed carrier output with the fol- 
lowing characteristics are provided. Pulse rate 60-2,50¢ 
CPS. Pulse length 2-30 microseconds. Output line 50 
Ohm impedance. Accuracy better than one percent. In- 
put 110 v 60 cyo, With calibration charts. Price. $249.50 


90-600 MC SIGNAL GENERATOR 


This set covers 90-600 me. with an acouracy of one per- 
cent or better. C.W. or pulse output with the following 
characteristics are provided. Output from 6-100,00/ 
microvolts 2-30 microseconds long. Pulse rate 60-2500 
ye. Pulse delay 3-300 microseconds. Output 50 ehm 
line, Input 110v @ oyc. Price........ $249.50 


INVERTERS & GENERATORS: 


AC-DC GENERATOR--Output 115 VAC 800 eycle 
10.5 A. & 28.5 VDC; 60 A, at 2400 RPM. %” spline 
shaft. Bendix Eclipse No. NBA . . NEW: $18.95 

PE-218--Input 28 VIM" 100 A.; output 115 V. 400 
eyele 1 Phase, 1500 VA. Used: $14.95-—New: $39.96 


60 CYCLE TO 400 
A 3 W / TE CYCLE MOTOR — 


GENERATOR: Motor 3 HP. 115/230 60 eycle single 
phase; Generator 115 Volt 400 cycle single Phase 1400 
Watt & 28.5 VDC 400 Watt. Beit Drive. Recondi 
tioned $295.00 
TYPE 800-.1-D-——Input 28 Volt 62 A.; output 115 Volt 

7 Amp, | Phase 800 cycle NEW: $24.95 


METERS: 
WESTON AC AMMETER: 
(Pictured) tn portable leather case, with 


Test Leads, 2'4”, 0-15 $5 95 
. 


AC and 0-3 AC Scale 
portable 


DC AMMETER HOYT: In 
metal case with Test Leads, 44,". Fan 
Mirrored scale 0-15 ADC $4.95 
0-3 RF AMMETER IS8-128: 2%” Ra 
0-8 AMP RF w/Thermocouple I8-89 
-16 AC-DC.2-\%”" Rad., 18-1 
500 MA DC--2-%" Rad 18-22 
-| MA DOC Simpson—3-%”" Rad 
-2 MA DC Westinghouse—3-%”" Ra 
20 MA DC Westinghouse 3-%” Ra 
-180 V. 60 cycle-—SBir 
0-250 MA DC DeJur “a 3 
AUDIO OUTPUT METER ‘ e Range 
o/1 6, 15, 60, 150 Volts 4000 Obr 
Plastic Case P/O 1-56 Test NEW: $6 
USED: $4 


NEW: $7 
2-%" Rd 


Receiver—Transmitter 


F M 20—28 M C. 


BC-500 RECEIVER — TRANSMITTER: FM ¢ ta 
Cont n 5 Channels, 100 KC separation 20-28 M¢ 

TRANSMITTER: 25 Watt output. 7 tubes 162 
1/12A¢ 12837; & 2/128A7 

RECEIVER 1 Tule 1/128L7, 2/12A¢ 128A 
1/126, 2/12U8, & 1/12837 

DYNAMOTOR SUPPLY 
input; output 250 VDC 60 MA. Transmitter 
4.1 A. input; output 550 V. 120 MA 

CONTROL PANEL: For Local Control and outlets for 
Remote also. Heavy duty 5” speaker, Size: 12” x 2° 


x 0%". Weight: 65 Ibs $59.50 


Receiver 28 VDC 12 A 
28 Vin 


Price: NEW 


132 SOUTH MAIN $T 


LIMA, OHIO 


Prices FOB NYC. Rated firms 
open account. Prices subject 
to change without notice. 


CABLE: Radalab, NY 
TELETYPE: NY-4-4361 


CF-3A CARRIER REPEATER 

This is a transportable 4 wire carrier telephone repeater. 
This set amplifies all signals when used ja an intermed!- 
ate position on a carrier system to extend the range. OC 
srenesinn and telegraph communications can be per- 
formed to the terminal equipments or to ether repeaters. 
Monitoring and transmission circuits are built in. Power 
input 110 or 220v or 12v DC. This set can be used with 
all CF terminals and commercial equipments. Brand 
New in original cases. POR. 


AN/APA-17 DIRECTION FINDER 
This is an automatic direction finder covering 300. | .0%1 
me to be used with the APR-| and APR-4 radar search 
receivers. The bearing is presented on a cathede ray 
screen in a cardoid pattern. The set can be used in air- 
craft or on the ground. Input |10v 400 cye and ay Oe 


RADAR BEACONS 
X and S Band High and Low Power 
Racons 


We can supply the following Beacons in Portable 
and Stationary Models. The X-BAND models 
will operate with the new Weather Radars 
AN/CNP-6 X-Band high power Radar Geacon. 
This is a 40 KW set for use at an Airport. This 
set will interrogate X-BAND Radars up te 200 
mites. Variable Coding is nrevided as well as 
monitoring facilities. Input is 110 V 60 CYC, 
AN/CPN-R §-BAND HIGH POWER Alrport 
Beacon. This is a very compact set. This set will 
interrogate 8-BAND Radars un to 200 Miles. 
Variable Coding and monitering facilities are 
provided. Input 110 Volt 60 Cyc. 
AN/CPN-17 8-BAND High pewer version of the 
CPN-6 with all the latest improvements. input 
110 Volt 60 Cye. 
AN/UPN-4 X-BAND Very lightweight Portable 
Beacon. This set will interrogate X-BAND Ra. 
dars up to 60 miles. Variable Coding is pro- 
re. input (2 Volts D.C, Weight Approx. 40 
s. 
AN/UPN-I| and 2 S-BAND Portable beacons. 
This set will interrogate a 8-BAND Radar up te 
60 Miles. Variable Coding is previded. input is 
12 Volts D.C. and 110 Volts 60 Cye. Weight 
Approx 50 Lbs. 


HRW URAL UAV PL) 
SAVINGS 102835 % 
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POWER RHEOSTATS 


“Be Right with” 
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OHMITE tyoe numbers 


A. MOGULL CO. 


17 Warren St.,.N Y.7,N.Y 
Phone: WORTH 4.0865 
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SEARCHLIGHT SECTION 


COMPASS ELECTRONICS SUPPLY 


A Division of Compass Communications Corporation 
WE MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 
Wholesale, Industrial and Institutional Sales Only 


MARINE, GROUND AND AIRBORNE—RADIO, RADAR, AND SONAR—IN STOCK 


be MICRO WAVE ACCESSORIES MOTOR GENERATORS 


Flex. Wave Guide—12” long, UG-5!, 52 flanges, new, at $12.50 AND CONVERTERS 


Flex. Wave Guide—E-plane 90° gooseneck bend, rect. plain flanges, guide 
is equiv. to RG-51/u Airtron #30940, new... . 9.50 50, 60, 400 and 800 cycle and 
Flex. Twist—E to H, RG-51/U size, UG-51/U DC Power Supplies 
#30810, new, at . 9.50 
Rigid W. G., Silver pl $ . 21.50 2Bde to 110/1/800 @ tkva $49.50 
Rigid W. G., RG-51/U, 13” long, 2 UG-51 flanges, new, at ‘ 10.00 (Overall length: 12 inches) 
ce. 85/APQ-7, Alum. W. G., RG-51 with two UG-52 flanges, 60° & 22° H 110de to 110/1/800 () 350va 150.00 
plane bends, 22” long, new, at 22.50 110ec to 110/1/800 @& 350va 235.00 
Elbows, Sil. pl. brass, Re 51 with UG-5I, 52 flanges, mitered, 90° H-plane 14.50 110ke to 110/1/400 ( 2kve 395.00 
Elbows, Sil. pl. brass, RG-51, two UG-52 flanges, mitered, 90° E-plane . 13.50 220-440/3/60 to 110/1/400 @ 
Elbow, RG-5!1, UG-51, 52 flanges, 90° H-plane and 22° E plane bends . 11.50 2kve 435.00 
Bi-directional Coupler—UG-51, 52, Type N take offs, Broadband... . 27.50 I2de to 110/1/60 @ 350ve 100.00 
Rotating Feed Arm Assy’s. P/O AN/MPG-1! Sil. pl. brass RG-52, new write 110de to 110/1/60 ( 350ve 100.00 
Magnets, Ailnico V, for y & 10 cm Magnetrons various gap widths, 15 Ibs 16.00 110de to 28de () 250vae 95.00 
Transformer, Output for 725A etc. with fil. wndg. and magnetron well 21.50 110/1/60 to 28de ( 250ve 115.00 
Utah Pulse xfmr. Philco #352-7190 220/1, 3/60 to 28de () 250va 115.00 
Rotating Antenna parts—for AS-18/APS-15, AS-17/APS-3 etc. Drive motors, 110de to 110/1/60 @ 1.25kve 135.00 
torque units, wave guide, feed horns, gears etc . write 220 to 110/1/60 @ 1.25kva 145.00 


and crystal mounts, Klystron mounts, duplexers, |.f. strips, converters and many Partial Listings 
special bends and devices too numerous to list. Send sketch if possible. ‘ 
Write For Others 


TEST EQUIPMENT 
TS-13/AP-X BAND RADAR TEST SET—Measures power, freq. signal-to SYNCHROS & SELSYNS 


AND OTHERS noise ratio. |.F. Bandpass, etc. Input—115/1/60—800 WRITE 
a0oee TS-35A/AP-X-BAND—-Measures transmitted power & frequency of Radar 5F $45.00 1G $70.00 
Transmitters also used for receiver adjustments NEW WRITE 5G 45.00 Oj) 10.00 
TRANS- TS-100/AP——TEST SCOPE, type A, R, J & X indications, gated & ungated oe 45.00 241G!1 10.00 
sweep. Int. or Ext. trigger WRITE 5SDG 27.50 Qstht 10.00 

MITTERS ECHO BOX, 3 em, motor driven, new $ 97.50 
ECHO BOX, 10 cm, motor driven, new 97.50 Torque Unit Pioneer 12602-1-A with CK.5 
TS 34, SYNCHROSCOPE, portable 237.50 Motor and AY-43 Autosyn $34.50 

TS 110, S BAND ECHO BOX, hand tuned 275.00 

Waveguide Termination, TS-332 UG-39 flange 27.50 

Dummy Loed—1TS-231/AP, UG-51 flange, Low power 37.50 

10cm Lesher Line Wavemeter CG-60AEB0 WRITE 


SWR Measuring Eqpt. Model OAK complete with Accessories WRITE RADAR BEACONS 
k 


TS-131)/AP Pick up Ass‘y WRITE 
TS-184/AP WRITE AN/CPN jem 
AND OTHERS TS-204/AP—-SWR Meas. Eaqpt WRITE AN/CPN.& 10 em 


Yi and YG for shipboard use 
——jsoeGs—— AN/CPN.-6 Jom 


RECEIVERS TRANSMITTERS stadt wo 
Ane-1 128 WATT 300-600 KCS and 3-18.1 MCS; CW and MCW; Master Oscillator 
ARC-3 400 WATT CW, 50 Wott, Phone; 1.5-4 MCS AC Input, Master Oscillator Mfg SA, SF, SG, SD, SJ, SK, SN, SQ both 

$00°and 1000 WATT Low Frequency CW Tromenitter 175-600 KCS; AC or ! Cc Input equipment and spare parts 

Phone ncacte sin Dee note ee : ae a. PRECISION RESISTOR 
sFOaC ‘ ( > WU ¢ 2 

2 EW Fronomilter; 300-2000 KCS; CW, MCW, Phone 440/3/60 Input; Mfg a iden” $59°° 


- @« 


SPECIAL PURPOSE and TRANSMITTING TUBES 


Selling Selling Selling Selling Selling Selling Selling 
Price Price Tube Price Tube Price Tube Price Tube Price Tube Price 
$ .25 . 150.00 ° 05. 2.75 260 4.25 1636 1.25 

1.00 . 150.00 | 21 : 39.50 | #61 22.50 | 1642 1.25 


150.00 . . 8 14.50 
150.00 : 708. 275 | * 1.15 | 5516 5.50 


AND OTHERS . 150.00 s. 812A ass | ome enn 


50 
150.00 : 9.50 | a7 1.00 
onstiitiiidhiaman : ; : 150.00 ; s 47.50 re “ 


1 7 200.00 3 3.25 | S89R write | soit 35 
FIELD : : ore . 18.50 so1R write 801? 1.75 
EQUIPMENT 19.33 rise | % write | so14a 55.00 
25.00 s92R write 8020 2.15 


ans 2%2/879 45 8025 7.0 
10.75 1614 2.25 9001 1.10 


12.75 1616 1.50 9002 5 
anen | 1619 9006 ss 
5. . 8 s 7s 1624 K-1069P7 write 
3031/C1B , 64. 5 1.45 | 1625 
3629 ; . " 35 
4C35 ; : / ; 27.50 | 1626 
4032 : : E 45.00 | 1629 


WHOLESALE, INDUSTRIAL AND INSTITUTIONAL SALES ONLY 
OUR EXPORT DEPARTMENT AVAILABLE FOR SPECIAL SERVICE TO OVERSEAS CUSTOMERS 


Write for More Details on Any Particular ltem in Which You are Interested, These are partial listings only of our atoct 
Please write for other types 


75 VARICK ST. Cable Address: COMPRADIO, N. Y. NEW YORK 13, N. Y. 


ELECTRONICS — November, 1955 





SEARCHLIGHT SECTION 


Do you need a dependable PHOTOCON SALES 
‘ - Foothill Blvd. 2-4131 
cv en poource for electronic tubes? | | fy s.oseuin’ Viren tbh 
Ait ¥. ft Teese sre pon; Sart eutty ond encendiienatiy ouonentoed. CABLE: Photocen, Pesedene 
° 


ee | Vv. & H. TUBES are standard brands—R.C.A., Syivania, G.E., Raytheon, Federal, 
£., ete. 


ALL TUBES—-NATO, JAN, commercial, transmitting, transmitting and receiving from 
one source-——V. & H. RADIO AND ELECTRONICS! 


ssKiw 252A 


LORAN EQUIPMENT 


AN/APN4B Loran with 1ID6B Indicator, 
R9B Receiver, Crystal, Mounts, Plugs, 
and Manual New $129.95 

PE-206 Inverter New 14.95 


TS-120/Up Test Set Excellent Pur* 
Hewlett Packard Wide Band Amplifiers 
Model 460A Excellent Pur* 
Model 4608 Excellent Pur* 
Browning Model P4-E Cathode Ray 
Synchroscope, 5° C.R.T. 99.50 
Hewlett Packard Square Wave 
Generator Model 210A Pur* 
Allen B. Dumont Cathode-Ray Indicator 
Type 281A, 115/220V AC. 60 Cycle Pur* 
Allen B. Dumont High Voltage Power 
Supply Type 286-A Excellent Pur* 
BC-225Ax Transmitter with Tubes, TU17, 
TU18, TUQ5, 2000-5250 Ke. Excellent 32.50 
BC-221, Freq. Meter 125Kc.-20Mc. with 
Calibration Book and Xtal Excellent 99.50 
Esterline-Angus Model AW Recording 
Voltmeter 0.10V. AC. 400 Ohms 
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Excellent 150.00 

Weston Model 686 True Mutual Conductance 

Vacuum Tube Analyzer New 450.00 
MG-149F Inverter Excellent 
FT-524 General Electric 3200 Wattsecond 

Photoflash Tube New 20.00 
80 Mfd. 4000 V. 640 Wattsecond 

Photoflash Capacitor New 
APNI Altimeter Indicator New 
CD-307A Extension Cords New 
Radio Surplus Conversion Manual 

Vol. 1 New 

Vol. 11 New 
Handbook of Operating Instructions for 

Radio Set AN/CRT3 
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We have one of the largest and most comgiote 
hou- 


electronic stocks in the country , 
sands of tubes, capacitors, plugs, accessories, 
transmitters receivers, test equipment, etc 


WRITE FOR OUR 1955 CATALOG! 
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TEST EQUIPMENT 


HEWLETT PACKARD 200B Audio Os- 
cillator (Rack Mounting type) 20 to 
20,000 cycles. Like new... .$75.00 

HEWLETT PACKARD 400-A Vacuum 
Tube Voltmeter—Like new. ..$95.00 

HEWLETT PACKARD 325 Distortion 
Analyzer—30 to 15,000 cycles. Ex- 
cellent 

GENERAL RADIO 713-B Beat Fre- 
quency Oscillator—0-40 KC. Excel- 
lent 

GENERAL RADIO 731-B Modulation 
Monitor—0.5 to 8 MC or 3 to 60 MC 
carrier. Like new 

GENERAL RADIO 723-C Vacuum Tube 
Fork—New 

DUMONT 208 Cathode Ray Oscillo- 
scope —Excellent 

NAVY LAE-1 Signal Generator—510 to 
1300 MC, CW or internal pulse mod- 
ulation. New .. 

MEASUREMENTS CORP. 79-B Pulse 
Generator—New $165.00 


All prices net FOB Phila., Pa. 
SEND FOR LATEST CATALOG 


LECTRONIC RESEARCH LABS. 


715-19 ARCH STREET 
Phila. 6, Pa. Phone MA 7-6771 
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Prices and catalogues on request. 
SEND US YOUR INQUIRIES TODAY 


TELEPHONE 
RELAYS 


See Our May Ad for 
& more complete tish 
ne 


PARTIAL LISTING OF OUR 
CLARE TYPE C STANDARD 
SIZE D.C. TELEPHONE RELAYS 
Colt Contacts at Price 
1200 chm 1 +» $2.50 ea. 
2) 1300 chm 18 24 te 85V 2.25 ea. 
3) 130 chm 24-18 2% t Vv. 2.75 ea. 
4) 1308 ohm “1A + $8.00 ca. 
51 -2A . 4.00 ea. 
2A-18-1C-1D ° 5.00 ea. 
S5V. 4.50 ea. 
-3A-18 110V. 4.00 ea. 
ea. 


BIG SAVINGS ON 
ELECTRONIC EQUIPMENT 


Get this essential equipment far below 
actual cost. Full information upon inquiry. 
Write today! 


NEW EQUIPMENT FOR SALE: 


Kay-Electric Mega-Sweep 111-A 
RCA Oscilloscope WO-56A 
Measurement Corp. Megacycle Meter 59 


NEAR NEW EQUIPMENT FOR SALE: ¢ 
APR-4 Receiver with TN-18 Head : 
General Radio Admittance Meter 1602A & 
General Radio Balun 874UB, Complete 5 
General Radio Line Stretcher 874LK : 


33535 
~ 


S55 


>a> 


FOR SALE 
UNUSED SURPLUS COMPONENTS 
r Rheostats s‘ower Resistors — ‘‘J"’ ai” 
Wire Wouna Pots — Glass Ferrule Ke 


sistors Precision Resistors 


—~ > 
5535323323 


oeeESSSRHH iii? 


General Radio Adj. Stub 874-D20, 2 ea. 
General Radio Adj. Lines 874, 2 ea. L-10, 
L-20, L-30 
General Radio Stand 874Z, 2 ea 
FS-7788, Electronics 


1111 Wilshire Bivd., Los Angeles 11, Calif 
(OCR PREC R eRe e ee eee eee eects eeeet 
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Surplus Bouyht-—Send Your List 
J}. C. DIXON; Troy, tnd 
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ELECTRONIC 


WAR TERMINATION INVENTORIES 


WRITE OR WIRE FOR INFORMATION ON OUR 
COMPLETE LINE OF ;SURPLUS ELECTRONI( 
COMPONENTS. ALL PRICES: NET 


at ae eee) a 


INVERTERS 


10042-1-A Bendix 
DC Input 14 volts; output: 115 volts; 100 
cycles. 1-phase; 50 watt $35.00 


12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. Input: 24 VDC, 5 amps $35.00 


12117 Bendix 
Output: 26 volts; 400 cycles, 6 volt amperes 
1 phase. input; 24 VOC; 1 amp $15.00 
12121 Bendix 
input: 24 volt D.C. 18 amp. 12000 r.p.m 
Output: 115 volts, 400 cycle, 3-phase, 250 
volt amp, 7 pf $49.50 


12123 Bendix 
Output: 115 V; 3-phase; 400 cycle; amps 
5 input: 24 VDC; 12 amp $49.50 


12126-2-A Bendix 
Output: 26 volts; 3 phase; 400 cycle; 10 
VA; .6 PF. input: 27.5 volts DC: 1.25 amps 


$24.50 
12130-3-B Bendix 
Output: 125.5 VAC; 1.5 amps. 400 cycles 
single phase, 141 VA. Input: 20-30 VOC 
18-12 amps. Voltage and frequency regulated 
$49.50 
12133 Bendix 
input: 26/29 volt D.C., 28 amps Output 
115 volt, 3 phase, 400 cycle, 250 volt amp 
8 pf $59.00 
12143-2-A Bendix 
Output 115 volts: 400 cycles; 250 VA 
single phase pf. 9-1. DC Input: 26-29 VDC 
25-22 amp; voltage & frequency regulated 
$49.50 
778 Bendix 
Output: 115 volt, 400 cycle; 190 VA; single 
phase and 26 volt, 400 cycle, 60 VA, single 
phase. input: 24 VDC $37.50 


10285 Leland 
Output: 115 volts AC; 750 VA, 3 phase, 400 
cycle, .90 pf and 26 volts. 50 VA, single 
phase, 400 cycle, .40 pf. Input: 27.5 VOC 
60 amps. cont. duty, €000 rpm. Voltage and 
frequency regulated. ‘ $59.50 
10339 Leland 
Output: 115 volts; 190 VA; single phase; 400 
cycle; .90 pf. and 26 volts; 60 VA; 400 cycle 
40 pf, Input: 27.5 volts DC, 18 amps cont 
duty, voltage and freq. regulated $49.50 


10486 Leland 
Output: 115 VAC; 400 cycles; 3-phase; 175 
VA; .80 pf. Input: 27.5 DC; 12.5 amps; cont 
duty $70.00 
10563 Leland 
Output: 115 VAC; 400 cycle; 3-phase; 115 
VA; 75 pf. Input: 28.5 VOC; 12 amps 
$35.00 
PE109 Leland 
Output: 115 VAC, 400 cyc; single phase; 1.53 
amp; 8000 rpm. input: 13.5 VDC; 29 amp 


$50.00 

PE218 Leland 

Output: 115 VAC; single phase pf 90; 

380/500 cycle; 1500 VA. Input: 25-28 VOC 

92 amps; 8000 rpm; Exc. Volts 27.5 BRAND 

NEW $30.00 
MGI149F Holtzer-Cabot 

Output: 26 VAC @ 250 VA; 115 V. @ 500 

VA; single phase; 400 cycle; input: 24 VOC 

@ 36 amps $40.00 
MG153 Holtzer-Cabot 

input: 24 VDC; 52 amps. Output: 115 volts 

400 cycles, 3-phase, 750 VA. Voltage and 

frequency regulated $95.00 
DMF2506M Continental! Electric 

24-30 volts input; 5.5-45 amps; cont. duty 

Output: 115 volts; 44 amps; 400 cyc; 1 

phase; pf 1.0; 50 watts $39.50 
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SALES CO. 


2176-€ East Colorodo St 


F.O.8 Pasadena 8, Califorma 


RYan 1.7393 


PARALLAX COMPUTER usea witn 829 


sighting station; approximate dimensions 
18°x 19°x 10"; approximate weight 100 Ibs 
Contains 

Servo amplifier 

7-24VDC Gearhead Motors 

6-400 cy. Selsyns 

Position Analyzer 

Many mechanical differentials 

Hundreds of precision gears 

Relays 


Government cost approximately $6000.00 
Our price $ 100.00 


SELSYNS-SYNCHROS 


1SF Syn. Mtr. 115/90V 400cy 
2)1Fl Gen. 115/57.5V 400 cy 
2)1F3 Gen. 115/57 5V 400 cy 
2)1FAl Gen. 115/57.5V 400 cy 
2)1G1 Cont. Trans 

57.5/57.5V 400 cy 
2)1H1 Diff. Gen. 57 5V 400 cy 
2)5D1 Cont. Trans. 105/55V 60 cy 
2)5F1 Cont. Trans. 105/55V 60 cy 
2)5H1 Gen, 115/105V 60 cy 
2)15M1 Gen. 115/57.5V 400 cy 
5CT Cont. Trans. 90/55V 60 cy 
5D Diff. Mtr. 90/90V 60 cy 
50G Diff. Gen. 90/90V 60 cy 
5F Syn. Mtr. 115/90VAC 60 cy 
5G Syn. Gen. 115/90VAC 60 cy 
5HCT Cont. Trans. 90/55V 60 cy 
5S0G Diff. Gen. 90/90V 400 cy 
60G Diff. Gen. 90/90V 60 cy 
6G Syn. Gen. 115/90VAC 60 cy 
7G Syn. Gen. 115/90VAC 60 cy 
R110-2A Kearfott Cont. Mtr 

115V 400 cy 
R200-1-A Kearfott Cont. Trans 

26/11.8V 400 cy 
R210-1A Kearfott Trans 

26/11 8V 400 cy 
R235-1A Kearfott Resolver 

26/11 8V 400 cy 
C56701 Type 11-4 Rep. 115V 60 cy 
C69405-2 Type |-1 Transm 

115V 60 cy 
C69406 Syn. Transm. 115V 60 cy 
C69406-1 Type 11-2 Rep. 115V 60 cy 
C76166 Volt. Rec. 115V 60 cy 
C78248 Syn. Transm, 115V 60 cy 
C78249 Syn. Diff. 115V 60 cy 
C78863 Repeater 115V 60 cy 
C79331 Transm. Type 1-4 115V 60 cy 
51 Bendix Autosyn Mtr. 32V 60 cy 
403 Kolisman Autosyn Mtr. 32V 60 cy 
CK5 Bendix Mtr. 2 phase 26V 400 cy 
FPE-43-1 Resolver 400 cy 
FJE-43-9 Resolver 115V 400 cy 
999-0411 Kolisman 26V 400 cy 
1377-0410 Kolisman 26V 400 cy 
15158-0410 Kolisman 26V 400 cy 
10047-2-A Bendix 26V 400 cy 
2900 Transicoil 115V 400 cy 


SNSSAAASNNSNE 
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SEARCHLIGHT SECTION 


PIONEER TORQUE UNITS 


s 


Type 12602-1-A. includes CK 5 Servo motor 
coupled to output shaft thru 125:1 gear 
reduction train. Output shaft coupled to 
autosyn follow-up (AY-43). Ratio of output 
shaft to follow-up autosyn is 30:1 Includes 
base mounting type cover for motor and 


gear train $34 95 


TELEGON OSCILLATOR 


input: 115 volts, 60 cycle; Output: 26.5 
volts, 400 cycle 3 watts @ 250 ohm load 
ideal for laboratory use approx. 10°x7 
x 8", wt. 16 ibs $29.95 


SENSITIVE INTEGRATING GYROS 


e 


Minneapolis-Honeywell part no. GGIA-2 series 
1. Brand New 

This is the famous HIG gyro which is being 
used in missile guidance systems, radar 
stabilization and fine control systems 
Limited quantity available 

Original cost approximately $1500.00 

Our price $ 100.00 


SMALL DC MOTORS 


od 


(approx. size overall 3%" x 114" dia.:) 
506900 Delco PM 27.5 VOC 250 rpm $12.50 
5069230 Deico PM 27.5 VDOC 145 rpm 15.00 
5068750 Deico 27.5 VOC 160 rpm w/brake 6.50 
5068571 Deico PM 27.5 VDC 10,000 rpm 
(laix2") 
§069625 Deico 27.5 VOC 
120 rpm w/governor 
MM A-11 Globe PM 24 VOC 
SBAIOAJ18 GE 24 VDC 110 rpm 
5BA10AJ37 GE 27 VDC 250 rpm reversible 
5BA10AJ52 27 VOC 145 rpm reversible 
806069 Oster series reversible 1/50 hp 
10,000 rpm 27.5 VOC 1%" x 31% 
C-28P-1A 27 VOC 1/100 t.p. 7,000 rpm 
7100-8 PM Hansen 24 VOC 160 rom 
SSFO-6-1 Diehi PM 27.5 VDOC 10,000 rpm ’ 
6-volt PM Mtr. mfgd. by Hansen 5,000 rpm 
1%" in dia. 2” long overall 4. 





SEARCHLIGHT SECTION 


TELEMARINE — 


PARTIAL LISTING OF OUTSTANDING 
SURPLUS COMMUNICATIONS EQPT. 


WE 248-A RADIOTELEPHONE EQP'T. 250/550 
Watt 2-20 MC, 30 Channels Transmit and 
Heceive all crystal-controiled, monitors 3 sep 

channels simultanevusly, uses standard 

type tubes, COMPLETE, NEW (Not 

lo Surplus Operates from 110 Volta, 

1/60 Cycles Af IDEAL POR SHIP RADIO 

TELEVHONE, OR FIXED RADIO INSTALLA 

TION, WRITE Tor DESCRIPTIVE LITERA- 
TURE AND PRICE 

GE 10 KW RF POWER AMPLIFIERS. 88-108 MC, 
Class 'C"", with separate Hectifier Power p Pupely 
(pperation trom 220 V., 3-phase, 50/60 

modified for other frequencie 
t. Murplus, WHITE FOR DESC IPTIVE 
RAT KE AND PRICE 
et LSR.420F, RADIO BEACON OR SHIP 
DIO TRANSMITTER. Vreq. Range 275-510 
Power Output 100 oy atts Cw, 150 Watts 
mC WwW Operates from is AC, 60 C. New Bap 

LSA-520-C RADIO BEACON POWER Aueli- 
FIER, Class B Linear Amplifier used with above 
LS-420 to increase power output to 600 Watts 
CW or 800 Watts MCW. Operates from 115 Volts 

oo ¢ A‘ 

BC-707 VHF 110-126 MC. 50W. AM Output for 110 
V. 50/60 ©. AC 

BC-460 Collins Autotune Transmitter, 250 W. Al 
20) W. AS or AZ, 10-Channels 2-16 mm 

BC-447, 100 W, Al, 413.4 me, 2-channel 

SCR-510/610. FM Trans-Reeeiver, 20 to 28 and 28 
t 17 me respectively, With P'H-117 or 120 Vibra 
tor Power Supply and other accessorie 

SCR-619. FM Transe-Keceiver 27 to 38.9 me. com 

th all aceessories, NEW units 
Vill 4 Channel, 100-156 MC Trans 
it. for Plane or Ground Communication 
Walky-Tatky, 6 MC, Crystal Controlled 
Heovg with Plug-In Unit for Freq 
Changing 

oe -611 and MAB HANDY and WALKIE-TALK 

scr 100 «=(BC-1000) WALKIE TALKIES, 
MC 2 channel FM Trans-Receivers 

TCS X-mttr-Receiver for Ship or Shore 

TCS Accessories available; Kemote Control An 
tenna, laading Coils, Ete 

TSK HH SOOW 2-20 Me 
Starter and Mpares 

TA) 500 W. Output, 175-550 Ke. with M.G. for AC 
or DC operation 

TAG. Same as TAS above but 1,000/1,500 W. out 
yuit with MG 

TBL 450 W. Output, 
or DOC operation 

PE.76U Gas Engine Generators, NEW. w/Spares 

T-21/GR-3-C Sound Hanging Microphones for 
looating Artillery Fire 

NAA (Underwater Beacon Equipment, 

80-57-86 Mwitchboards, telephone 

LINK.1406, VII’ Trans-levg Eqpt, 70-100 Mé 
50 Watta output PM. Available in 14 VDC & 
110 V AO operation 

GO-G 100/125 W. IF /HF Ship or Aireraft Trans 
mitter, Al or A2 Emission, All New with Spares 

150-AY Mackay If Ship x mttrs 

6707 KMCA Ship Radio Compass 

LAN.-IA Laren Bauipment 

TE-54 & 56 Cable Vuleanizing Equipment 

88-14GY Console Switchboard 

$86.23/GTA Power Supply for above 

BC-224 Kecelvers 


HEADQUARTERS FOR TCS EQUIPMENT AND 
§; WALKIE TALKIES (8SCR-300 
AND SPARE PARTS, HANDY 
(SCR.536 OR BC-6i1) AND SPARE 
8, SCR-.543 (BC-669 AND ACCESSORIES) 
NEW OR LIKE NEW_ CONDITION 
QUANTITIES oF 


40-48 


Transmitter with MG, 


Al, AS, If. & H.F. for AC 


po 
is au SUPPLIES FOR SOR. 694 
QUIPMENTS 


SELECTIVE RINGER for MOBILE or SHIP.-TO- 
RADIOTELEPHONES Tlermits Vhone 
» call your Radiotelephone exclusively 
rator has a call for you, by ringing a bell 
lighting a light Designed & Mfd. by Weatern 
Hlect ric MODEL LTA modern, compact and 
loient. Can be attached to any receiver, complete 
uction Book supplied, Din 

%” wide. Shpe. Wt. 25 Ib e 

slue $245.00 each, OUR LOW PRICE— 
EACH $45.00 


EXPORTERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 


We heave a targe stock of Transmitters, 
Receivers, Walkie-Talkies, VHF Equip- 
ment, Ship & Shore Communications, FM 
Broadcast Stations, Radar, Accessories, 
etc. Write and tell us of your require- 
ments. Descriptive literature and prices 
available upon request 


—— TELEMARINE —— 


COMMUNICATIONS CO. 
3040 W. 21st Street, Brooklyn 24, N. Y. 


Phones: ES 2-4300 
CABLE ADDRESS: TELEMARINE, 


N.Y 


TA 


a: 


4 


PPRAPAPARARA 


A 


CH 


3 Cond. KOILED KORDS 


22 inches long stretches to 9 feet 
List price $3.00 Net $126 


REVERSIBLE GEARED-MOTOR 


Delco-PM- Permanent Magnet Alnico Field Motor 


#5071895 4 SHAFT or 11/16 GEAR.. $17.50 
#5069600 $18.50 


Clamps to hold motor: $1.50 ea. 


GRAIN OF CORN LAMPS 
10 for $3.00—100 for $25.00 


#328, 6 Volts #326, 2% Volts #321, 28 Volts 
—_——— 


TELECHRON Motors 


4 RPM on 00 ey 
or 4% RPM 
on 60 ey. $2 85 


Laboratory Special 1 of Each Motor $25. 


please include 
postage 


GUIDED MISSILE BEACON 
FILTER CAVITY F-28/APN-19 


2700-2900me,. Max. 1.5-db loss at 
freq. over band, 3db at 15 me band end 
JAN spew Ideal as standard reference 
ca rand new, Guaranteed, $57.50 
AN/APN-60 Crystal Mounting 
COAXIAL CRYSTAL MOUNT 

fitting tuneable silver plated 

any IN2l type Xtal. $9.50 
LIGHTHOUSE CAVITY. For 2040 tube 
Tuneable 2700-2000mes w/suitable grid ecyel Can 
he freq, modulated, $22.50 

FEEDBACK DIPOLE %” coax. 11%" 0.8 


60MC. IF STRIP 
6AK5 Mig. Western Electric. Price, $9 


—E PLANE BENDS UG359/40 std Rad ' 


$14.50 

MITRED BEND. Vy Short Rad 
lane, $10.00 

RBANSISTOR, i”x? 


$6 
Twist 90 DEGREE, | 
Sily ylated, $6.50 
CRYS AL MOUNT. Hold any 
xtal, 1” x ” guide std coax 
UG40 fig. input, $15.00 
DIRECTIONAL COUPLER. Uni 
directional types 20db coa N’’ outpu 
UG39 fig. to UG40 chk., $24.50 
DUPLEXER, Iatest type incl. ATR 
mount, directional coupler, ete. 1”"x'%” guide, $27 
FLEX. SECT. + UG39 figs, $10.00, $12” at $17 
LINE STRETCHER, VSWR matching device 
X MBN Lines, $34.50 


DIRECTIONAL COUPLER bi 

115/U flang 

KLYSTRON oUtPuT COUPLING ° 

2K50, RG 66/U guide, $6.50 

H BEND 00 deg. CON46/T 

f BEND Mm) deg ; U. Cole. UG 
guide, $12.50 


ADAPTERS 6” lg UGI6 to UGIIE 
t 5 


witch 


d UG 


rs 


oZ>oa 


TEST EQUIPMENT 
MIT type TS155 Signal Generator, 2040 preci 
ight hotane 1 2700. 2900m« r low cutof 
vermistor br t 
‘OAP Wavemeter 


” Me ‘ , Western 


EC HO nox rs. 2 » 2700-2000me, $64 
ECHO BOX ont ‘recision w/detector an 


CG.97 AP DUMMY LOAD, % coax. 250kw peak 


lO0watts nominal average pwr. handling Ne w, $27 


RADIO-RESEARCH INSTRUMENT Co. 
be) N.Y en eee eee |) 8 
PAUL J PLISHNER 


CAPACITORS 
gov't termination purchase 
Oil filled-impreg., micas. 
Write for current listings 
RESISTORS 


inst. quality Va-1 & 2 watts 
Wirewound—3-5-10-20-50 watts 


GOULD GREEN, 252 Greenwich st. 


NYC 7 


BLAN 
COBAABABGIBIBSBBESLIAGS 


yee 115 Volts A. C. 60 cy. 


: S REDMOND 5” 18 watts....$8.95 
= DELCO 60 cfm, 40 watts. wits = 
#5062369 used in 584 


HAND WOUND 10 Seo. to 24 
Min, TIMER SWITCH. .$1.25 


Watt Most By earec 


TeLecHRon ' 


Elapsed 


Time Meter 


Square Case 


MARKTIME 
5 HOUR SWITCH 


A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal for 
shutting off radios and TV 
sets when you go to bed. Lim 


ited suply at this 

special PRICE $4, 90 
Also available in is min., or 
30 min. or 1 hr. at.....$6.50 


"HAYDON TIMING MOTORS 

110¥ 60 cycle 30 RPM.. $2.60 

1l0v 60 cycle 1 RPM... 2.60 

230V {1 RPM..... 1.00 

60CY (2 RPM. 1.00 

EST. 64P Dey Street 
1923 New York 7, N. Y. 


FOR SALE 


Wholesale to Institutions 
Industrials & Dealers Only 


RELAYS @ METERS 
MOTORS @ BLOWERS 
SWITCHES @ MAGNETS 
SYNCHROS @ RECEIVERS 
1.F. STRIPS @ NETWORKS 
ANTENNAS @ RESISTORS 
DUPLEXERS @ CAPACITORS 
CONNECTORS @ CONTACTORS 
INSTRUMENTS @ WAVE GUIDES 
MODULATORS @ DYNAMOTORS 
TRANSMITTERS @ TRANSFORMERS 
TORQUE UNITS @ SYNCHRONIZERS 
TEST EQUIPMENT @ CONTROL BOXES 
POTENTIOMETERS @ KLYSTRON MOUNTS 
JUNCTION BOXES @ MICROWAVE PARTS 


a 
ALL TYPES OF TUBES 


*. 
WRITE TO 
AMBER INDUSTRIAL CORP. 
METALS AND SALVAGE DIVISION 
732 E. Monument Ave. Dayton, Ohio 


RCATVCAMERA 


NEW Surplus 


for Labs! Export! 
Industrials! 
Medicine! 
Closed Circuit 
Tv! 


mechanical eye’’ for closed 
ireuit TV conoscope, 6-stage video ampli 
flier and clipper THE REAI THING! Send for 
new free omplete technical data SOLD AT 
PRASTTION OF Yr VALUE! 


swim pools, 


Write today! Note 
our new address! 


Harjo ” Sales Co. 


Mailing az y' Box 1187-210, MAGNOLIA PARK 
STATION, SURSANK. CALIF 
Office-Warehouse: Dept. 503 WN. Victory Bivd.. 

BURBANK, CALIFORNIA 
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ALLIED + LEACH + TELEPHONE TYPE 
MINIATURE AIRCRAFT + 
* SIGMA + HERMETICALLY SEALED 
SENSITROLS + STEPPING SWITCHES 
and many others . 
Largest Stock in the World 
Production Quantities 


WESTERN ELECTRIC 
MERCURY CONTACT 


D171584; (Equivalent to 
275B); SPDT; 1 coil of 4500 
ohms plus 24V Heater; High 


pressure sealed; Octal plug base. Oper- 
atng current: 6.6 ma, release current: 5.2 
4, overall diame- 


$6.95 ea. 


ma. Overall length: 3" 
ter: 1 3/16”; #R1021 
10 for 65.00 100 for 625.00 
D168479; (Equivalent to 275C); 
coils: 3300 and 700 ohms; 
sealed; Octal plug base. Operating cur 


rent: Windings in series 6.6 ma, release: 
8.95 ea. 


5.2; #1022 
10 for 82.50 100 for 750.00 
@eeeeeeeeseeoeenees 


SIGMA 
SENSITIVE 


SIGMA 4F8000S; 1 
8000 
3.95 ea. 


ma; SPDT(IC); 

ohm; #R425 

3 for 10.00 10 for 30.00 

SIGMA 5F16000S; 0.5 ma; SPDT 

16000 ohm; #R627 5.95 ea 
10 for 50.00 100 for 450.00 


SIGMA 5JO16000LG; 1 ma; IC, 1A; 
sealed; 


3.95 ea. 


Octal plug base; 
HRIIN8 
@eeeeeeeseeeeeeese 


HERMETICALLY 
SEALED 


ALLIED SMHX-1; 
Vb 6bbt ) 


Hermetically 


® 


{271 
SKHACC; 1\ pr 
7 lder ‘ i 
ALLIED SKHXCCCC; iV LH 


’ ! ! 
POTTER BRI MFIELD Mi 
80 « ‘Pb td 


Ks 5.05 em, 
Cocccccccoesceoeoe 


A-C RELAYS 


GUARDIAN SNAP-ACTION; 
4 onta i ‘ 


ZHI 


ALLIED” Dr 
SPDT (AC 
5 DO em, 


TIAM: 


ALLIED 


POLZAIIS; 
0-¢ iPDOT: 160A 
tac ZH10 
10 for 40.00 


“4 VOLT TRANSFORMER; 
l Amy Pri; 11 -60 
Double ahiie ! t 

1% Ib 
1.50 ea, 


100 f 100.00 


SEND FOR LATEST CIRCULAR 


rERMS All Pr K I Our Plan 
Rated Firms Net 16 Dave: All Others Re 
mittance with Order ) s Und 


ttance wit 


Cable address: UNIGENCOR, N. Y. 


Os ran pron corp 


ELECTRONICS — November, 1955 


GUARDIAN 


SPDT; 2 
High pressure 


(1C); 


6.58 ea, 


1.05 ea, 


SEARCHLIGHT SECTION 


TUBE CARTONS e STACKERS 


Super gloss red & black, or plain glossy white 
specifications! 


that meet U 


government 


SIZE 


Miniature re 


1 & black I" «1 


Miniature glossy white 


‘eT red & black 14” 


ead sheaths for crystal diodes 


CONSISTENTLY HIGH QUALITY 


ELECTRONIC TUBES 


Guaranteed © Unused @ Boxed 
@ SPECIALISTS IN JAN 
WESTERN-ELECTRIC, 
SUBMINIATURE,5000/6000 
SERIES AND RECEIVING TYPES 


® Critical Types Lab Tested for Your Protection 


OAAG $1.00 
083/VR90 85 
OCI/VR105. .85 
OD3/VR150. .85 
1824 3.95 
1B24A 15.00 
1826 1.50 
1832 2.00 
6.50 

22.50 

9.95 

7.75 

1.50 

1.50 

-65 

85 

40 

85 

70 

75 


— 
NA OF EHR EN OWNER 


Nw ew 
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2K25 
2K28 
245 
2K55 
3823 
3824 
3824 
3825 
3827 
3828 
3829 
3C23 
3C31/C18 
3C45 
3D21A 
3530 
3331 
3BP1 
3BP11 
30P1 
4824 
4828 6 Amp 
Rectigon 
4€27 
4521 
45% 
4537 
4563 
4-125A Surp 
4X 150A 
Surp 
4x150G 
4X500F Surp 
4-1000A 
Surp 
5BP1 
5BP4 
$C22 
$021 
6021 
SIPS 
SLP1 
SLPS 
SMP1 
6BMéE 
6D4 
ora 
634 


=e 


= 
FARES SNFANS~ MENNAFENNNSS~EmMe 


— 8 = 3. a ~~~ 
Sees 


Cae 
err noe~oenn 


Wwe STOCK MANY OTHERS 


Y C—25% Deposit with order 
CABLE: BARRYLECT 


F 0 B—N 


Terms 


6s4w 2.50 
6SN7TW 1.50 
8021 85.00 
RK28A 7.70 
vas 
Kiystron 525.00 
RK6O0 7 
RK61 
QnKeo 
QnKel 
FG67 
RKR-72 
RKR-73 
90-NB 
Amperex 
FORA 
100R Surplus 5.00 
100TH Surp 6.75 
100TL Surp 8.50 
FG105 15.00 
VT1L27A 2.50 
VXR130 75 
FG172 45.00 
HF201A 27.50 
qnKisi 
202A 
204A 
207 
211 vVT4ac 
212€ 
227A 
245A 
246A 
249A 
251A WE) 
WK253 
2668 
272A 
2748 
275A 
276G 
287A 
Gu2 
304TH Surp. 
304TL Surp. 
S11A 
s11C 
S13CA 
s179CC 
337A 
WETI9A 
MIA 
350A (WE 
3508 
WE355A 
359A 
391A 
417A 
Klystron 
429A 
464A 
CKSOIAX 
GL559 
GL562 
WL651/5552 
wWL-6538 1 
GL673 
701A 
705A 
707A 
7078 
708A 
709A 
7158 
TI7A 
721A 
7234/8 
726A 
7268 
726C 
750TL 
800 
803 
807 
808 
809 


te 
. PPrr 
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ew 


_ SERSS. artes rRee wp MNNs ors a 
SSSSSSRRSSSSSSSAS SSSRSRSSSASSASSSSSSSSSSSESSSS 


Firms (F2'% or Better) Net 10 days 


FAX, N.Y. C 


BARRY 


Specit 
FOR TUBE 


OAU6, OALS, ete 


6SNTGT, 6W4GT 


IBS. 6BO6GT, et 
4G, OBGOG, et 


wv HHA, ot 
A et 


811 

812A 

$14 

816 

38 

845 

851 

860 
866A... 
872A 
872A‘(G.E. 
874(RCA 
876(RCA) 
891 
902/902P1 
931A 

932 

958A 
1000T 
1500T Surp.1 
1603 

1619 


655 
3 
$0828€ 
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5965 
$993 
6021 
6073 
6095 
6097 
6098 
6100 
6115 
6183 
6186 
6189 


4000 
8020 Surpius 
8008 


RCA8ST2A 
8013A 


3 
ZS RSSSSRASSRSSSSSSSELSSS 


WRITE 


TYPE 


or send tull remittance to save C O D charges 


Both types with new safety partition 
white or colored when ordering. 


PRICES 
Quantity Per Per 
per case cane 100 
O00 $27 00 $1 00 
woo 27 00 1. 00 
2000 22 50 1.25 
2000 22 50 1.25 
1500 20.25 150 
1500 20 25 1 50 BRAND 
1000 18 00 2 00 
1000 00 2 00 
550 41.25 0 
300 27.00 10 00 


1000 13.50 150 

ooo 18 oo 2 oo 
Carton Per 

Lot arton Bach 

i“ iz 490 10 


DIRECTRON 
SELENIUM RECTIFIERS 


FULL-WAVE 
BRIDGE 
TYPE 


I8VAC 36VAC SAVAC 72VAC 1NOVAC 
14VOC 2WVDC 42VOC SVDC isevoCc 


$2.35 $3.75 $4.50 $7.45 
2.75 5.15 5.90 9.15 
4.15 5.85 7.85 12.75 
6.45 11.35 14.45 21.75 
‘ 7.75 12.45 17.0 29.75 
10 ° 11.45 19.50 24.80 41.35 
12 14.35 22.10 29.75 44.25 
20 25.05 37.25 44.75 78.50 
24 ° 28.75 44.50 $7.65 81.00 
30 . 4.35 54.50 71.00 109.00 
16 - 42.35 65.00 86.95 134.06 
50 . 54.35 106.45 115.75 174.90 
100 119.00 
We build other Seteniun Rectifiers, Transformers, 
and Chokes to your specifications 
Buy trom the Direct Source tor Quick Delivery 


NEW RECTIFIER TRANSFORMERS 
Continuous Ratings lAmep $5.75 
Pri: 115V, 60 cycles input 2 Amos 6.75 
SEC: 9, 12, 18, 24, and 16 4Amops. 6.75 

volts. 12 Amps. 16.65 

24 Amps. 435.65 
50 Amps. 59.00 
100 Amos. 108.00 
NEW RECTIFIER CHOKES 
Continuous Ratings 
1Amep a iy 
2 Amps 04 Hy 
4 Amps 07 Hy 
nn 


12 Amps 
24 Amps 004 Hy 225 ohm 79.95 
30 Amps 005 Hy 01 ehm 
FILTER CAPACITORS 
W. Veltage 
200 V 
6 Vv. 
15 V. 
5e V. 


1.5 ohm $4.95 
S ohm 5.95 
6 ohm 7.95 
lohm 14.95 


Capacit Each 


500 MF 

500 “FD 
19000 MFD 
2000 MFD 


U. S. NAVY INFRA-RED 
SNOOPERSCOPE / TELESCOPE 


An ingenious infra-red device that lets you 


see in the dark Powered by two ordinary 
type D’’ flashlight cells, the unit is com 
pletely portable and independent of all other 
Each complete 
viewing tube, focusing ad 
straps, special 
waterproof rubber 
case. Very light 
Requires only 
infra-red filter 
Original cost to 


of power 
with lens, 1°25 
justment, hand and 
mount for fixed use, and 
oid shoulder type carrying 
Easy to use 


sources scope 1s 


shoulder 


and compact 
standard light source with 
Absolutely BRAND NEW! 
government over $1,500.00 


RCA Model US/C-3 SNOOPER- €160.90 


SCOPE NET EACH 


SELSYN CLOSEOUT! 
Only 200 pieces 


115 volt, 60 cycle repeater selsyns. Track per- 
fectly in pairs. Originally used as part of 
Sig. Corps remote indicator |-227-A. Made by 
Bendix Type XV, CAL-11900A, No. 78386. 
Removed from equipment, all are clean and 
in guaranteed perfect appearance and operat- 
ing condition, Will sell all of port. 
SPECIAL, NET EACH $9.95 
D & & Rated 


N. Y. TELEGRAPH: BARRY ELECTRONICS, 


ELECTRONICS CORP. 


Dept. 11-€ 


512 Broadway, N. Y. 12, N. Y. 


Phone: Walker 5-7000 





SEARCHLIGHT SECTION 


ny veer 
LARGE STOCK 
or TUBES 


Receiving, Television, Transmitting, 
Special Purpose, Klystrons, 
Magnetrons, etc. 


MORE THAN A MILLION TUBES 
IN STOCK AT ALL TIMES 


SPECIAL PURPOSE 
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A BARGAIN FOR YOU ina...- 


End 
Fluctuating 


Line 
Voltage 


\ 
5 
% 
8 
. 
‘SS 


MODEL 
AN/FRC-1 
RADIO 
TRANSMITTERS 
RECEIVERS 


Long 
Distance 
Top 
Performance 


Designed for compactness. Phone CW—MCW, 


BWRABBAA-SB ASE 


: SOLA Sinirmce 


OVER 60% OFF 


the factory price of a 1-input 4 
2,000 VA unitl And here’s an- 
other bonus! This Air Forces 
2,000 VA overstock, Sola Cat. by 
No. 30768, has 4 inputs! 90-125 
, 190-250 V., 60 cy. or 5O cy. 
isolated secondary is constant 115.0 
. = 1% from no-load to full-load y 
of 17.4 amp. So, if you choose, use it as a 220:115 V. 
And slash $147.50 off the factory 1-input N 


. 


step-down. 
price! 


Brand new in original wood box. 4 cu. 50 
ft. Ship. wt. 254 Ibs. F.0.B. Pasco, 
Wash. Only 

(EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY 


P. O. Box 1220-8 Beverly Hills, Calif. 


BAABWBAABABABABAAE 


INDEX 
TO THE 
SEARCHLIGHT 
SECTION 
ADVERTISERS 


Allied Electronics Sales 452 
Alltronics 452 
Amber Industrial Corp 448 
Arch Electronics Co 440 
Arrow Sales Inc 452 


Barry Electronics Corp. 449 
B & C Distributors Co 438 
Blan 448 


Calvert Electronics Inc 450 


Operates from 90 to 230 Volt-50/60 Cycle. Chase Electronic Supply Co. cave 446 
Comprises a complete radio installation for C & H Sales 447 


Airport Traffic Control, Ship to Shore, Point 
to Point and Similar Traffic. Contained Within 
a Medium Sized Cabinet. Frequency Range 
1.5 me to 12.5 me with Stable Master Oscilla- 


for. 


Communications Equipment Co. 443 

Compass Electronics Supply Div. 
Compass Communications Corp..... 445 

Cramer Electronics Inc ; 452 


Sezsusssses 


* we 


ASK FOR FOLDER AND PRICE 
BRAND NEW—QUANTITY AVAILABLE 20 


Dixon, J. C 446 


Electronicraft Inc 
Empire Electronics Co 


. 453 
. 452 


Engineering Associates .. .. 440 


Fair Radio Sales 444 

MOBACO, INC. Fay-Bill Distributing Co ‘ 442 
Fetherstonhaugh & Kent 438 

A. Van Breems, clea Finnegan, H 438 


Green, Gould 448 
ee Fairfield Ave. Stamtord, Conn. atin titem Gn 448 


Hodgson Co., R. W 438 
Instrument Service Corp 452 
CRYSTAL JSH Sales Co . 441 


Ones Lectronic Research Labs ; 446 
1n21 , n 
N25 e 
17 


Legri 8S. Co., Inc 452 
1N43 Liberty Electronics Inc haw 453 
INSBA 


mas McNeal Electronic & Eqpt. Co 440 
861 in7s 


Mobaco, Inc . 450 

Mogull Co., A . 444 

RECEIVING TUBES Investment e Mogull Co., A... 444 
-t) ee " M. R. Company 450 
Preductive advertising is an Nibur Sales Corp 451 

INVESTMENT rather than Photocon Sales 446 

Radalab 444 

an EXPENDITURE. Radio & Electronic Surplus ; : 452 

“Searchlight” advertisers ee er rre eer ness 

almost invariably report Rex Radio Supply &e.. oss 438 

. u wiec oO ics o ) “ ) 
prompt and satisfactory re- Senet, Bak pre 
sults. Semler Industries Inc. , 440 


“Tab” 454 
BE CONVINCED—send us Telemarine Communications Co 448 
your advertisement TO- Universal General Corp 449 
DAY. 
Western Engineers 439 
ELECTRONICS reader. Care is taken to make it accurate but 


V & H Electronic Industries 452 
Address Classified 
Wilgreen Industries 442 
Classified assum © responsibility for errors or 
330 W. 42nd St., New York 36, N. Y. ene te tee 
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FACILITIES FOR EXPORT PACKING 
—-DELIVERY TO PIER. 
DEPT. EO 


Calvert Electronics 


el asl aaa: 


59 Fourth Ave. New York 3, N. Y. 


V & H Radio & Electronics Supply... 446 
dver sion 
A Sse Drvisi This index is published as a convenience to the 
Cable Address: CALVERTRON 
omissions 
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SEARCHLIGHT SECTION 


Bargains in Brand New Surplus 


Write for special quantity prices 
on starred” | 


SPECIAL SWITCHES 


items 


Choice Microwave Materials 


Recent Government Surplus Releases 
Available now for your examination before purchase (no obligation) 


IST 


SW 141 (A-C) DPST 
normally open with 
or without lock-in 
position on push 
button part of CD- 
318 cord set 


* .34¢ 


SW 244 SPDT An. 
tenna change switch 
square D Cat. No. 
9320-962 SC 2#3ZK- 
9503 - 20 Bakalite 
Base 2x8x'%4 


* AS? 


Sensitive MU-Switch I15A. 125 V. AC 15/32 


32 threaded bushing SPST N.C. 
N.O.—.49 DPOT 9 


OIL FILLED CAPACITORS 
MFD Price VOLTS 
1.0 *%49.95 1000 

*%39.95 1000 
14.95 
4.26 
1.09 600 
1.59 
w1.19 
% 2.95 
2.95 

89 


MULTIPLE SECTION OIL CAPACITORS 


10 Mid 400 volts 942 Mid 600 volts 
w59e *59. 


44 SPST 


mw aerecsooes 
FSO=-SRa=& 


c 
8 t 2 1-1 
Dual 5 mfd 3 term.| 5. re = _ by 
button mount. aie Electric 

Meets specs for| 50 to +85C 


600 V operation at = ne Cate 


40°C. 344x934 @x2 4%qxll2 


Molded, Upright and Ceramic-Cased 
Mica Capacitors 
4Ls s00oWV CM45B103) 32 
4LST B00OWV CMS50B203G 45 
A2L 2500WV Thickness ;;” 49 
6S 2000WV 1.65 
F2 3009WV w 1.36 
‘ooors Type 59 10,000WV 3Amp @ IMC w9.95 


PULSE NETWORK SPECIAL » 9 95 


Sprague 15-1-400-50 15 Kv 
1.0 usec 400 P.P.S. 50 Ohm Z 


Variable Transmitting Capacitor: 19 to 
116mmfd 27 plates, .085” air gap. O/a 
dim, 4%Lx3'ox2'4 SCH 3D 9019V-1 P/o 
Tuning Units TU-7A a TU-79 w98ec 


OCTAL SOCKETS *$5.00 C 
Johnson 122-128 steatite sockets; Am- 
phenol 49-558, steatite ring mounting; 
Amphenol ceramic and mica filled 1 /, 
and 112 mounting centers. 

Allied BJ6D36 DPDT, 24VDC coil 

contacts rated 5 Amp @ 24VDC, 

115V AC. *-. 

Allied BO 13D35 SPST Double break 
normally open 24V DC. Coil Silver 
contacts each rated 15 Amp @ 24V 
DC or 115V AC. w .98¢ 
Autelco Jr Type 16 115V AC coil 
DPDT Snap Action contacts rated 15 
Amp 115V, 5 Amp 230V 5 
Cook #773 Standard Telephone Re- 
lay 900 ohm DC coil double arm 14 
contacts 
2\2H 


COAXIAL CABLE 
RG 9 B/U *%& 15.00 C. FT 
PL 259 Plug *29¢ 
M 359 Angle Adapter w23¢ 


Power Rheostat famous make Model J] 

3000 Ohm 50 Watts &.79¢ 

Potentiometer JLU 2000 Ohm 2w with lock 

nut w 44 
These are only a few of our specials; 

write us your requirements 

ALL PRICES F.0.B. OUR WAREHOUSE 

TERMS: Net 10 days to firms rated well in 
D.B. Others deposit or cash with order 


1LA-1B-IC-ID 4°Lxl¥aWx 
w 1.09 


balance C.O.D. Please include postage. 
RUXUR ELECTRONICS CORP 
623 HUDSON ST., NEW YORK 
WaAtkins 4-7260 
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Any of the components listed below will be mailed to you for 
examination (10 days). A Purchase order is not necessary. 
Address your request on company letterhead listing all materials 
you wish to examine. 


S band frequency meter, 2450 to 3400 mc, made by W. E.. 
complete with calibration, requires meter and crystal 
diode 

K band crystal mixer for IN-26 crystal. es 

X band search antenna complete with 2 motors and dish. . 

X band directional coupler, RG 52/U sr _ N take 
off, 20 db calibrated to .1 db 

S band crystal mixer, type J, tunable 

Wave guide below cut-off attenuator, 200 to 700 mc, , call- 
brated 30 to 100 db. 

S band coaxial test load, 
Type N connector 

High pass Filter F-29/SPR-2, cut off 1000 mc, 50 ‘ohms, 
Type N connector 

S band oscillator cavity with cut-off attenuator, 2300-2950 
mc . 

S band Standard Frequency Cavity, with crystal detector, 
Type N input and UHF output connector with 1N27 
crystal 

S band attenuator, CN-29/AP, 20 db, type N connectors. . 

Rotary Joint, ”s" coaxial, S band. 

Antenna, pressurized, ”*«" coaxial, Ss band. . 

Butterfly Tuners, oscillator 110 to 330 mc... 

Mixer, 80 to 300 mc 

X band thermistor mount, with thermistor, UG 39/ U flange. 

X band Pick Up Horn, AT-48/UP, coaxial fitting 

30 Mc IF Strip, Video and Audio Amplifier with power 
supply, 115 volts 60-2600 cps 

RF Power Meter, 1 to 700 Mc, 0-15 and 0-60 watt scales, 
ME 11A/U 

H Bend, RG-52/U guide with UG39/U and UG40/U flanges 
90 degrees 

E Bend, RG-52/U guide with UG39/U and UG40/U flanges 
90 degrees 

90 Deg. Twist guide with UG39/U and UG40/U flanges 
90 degrees ... 

45 Deg. Twist guide with UG39/U and UG40/U flanges 
90 degrees 

Dummy Loads X band, RG 51/U Guide, 250 watts ave. 

Dummy Loads X band, RG 52/U Guide, 200 watts ave. 

Dummy Loads S band, RG 48/U Guide, 700 watts ave. 

Dummy Loads L band, 6.66x3.41 Guide, 2000 watts ave. 

VSWR Amplifier, TAA-16, reads direct VSWR or Power 
Db 

Voltage Divider TS een for ae video ‘pulses, up to 
20.000 v 

P-4 Synchroscopes, used, as is 


‘1 watt, TPS-SSP/BT, 50 ohms, 


. .$55.00 


15.00 
40.00 


15.00 
15.00 


15.00 
12.00 
12.00 
25.00 


15.00 
10.00 
15.00 
10.00 

5.00 

5.00 
25.00 
12.00 


65.00 


. 95.00 


10.00 
10.00 
10.00 
10.00 
40.00 


40.00 
90.00 


300.00 
150.00 


45.00 
25.00 


NIBUR SALES CORPORATION 


P.O. BOX 811 
Phone RED BANK 60405 


RED BANK, N. J. 
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SELLING 


Receivers 
Transmitters 
Radar 
Special Purpose Tubes 
Relays 
Meters 
Switches 
Connectors 
Rectifiers 
Transtormers 
Motors & Generators 
Wiring Cable 
Instruments 
and 
All Electronic Components 


WILL BUY ALL 


New or Used 
Leach Relay 75059-RK 
#5058 


#5055 
#5053-8SM 
#5053 
Price Bros. Relay #1 
Relay 75586 
#25587 
Antenna Switch Rel 
Box # CBY 2304 
# BG-AN-198 
BC 408 
Tubes Far! 


Highest prices paid for most all types of air- 
craft sparkplugs any condition 


RADIO & ELECTRONIC SURPLUS 


13933-9 BRUSH STREET 
Detroit 3, Mich. TO 9-3403 


Wholesale Only Wholesale Only 


PULSE TRANSFORMER PT-3 


TUBE BASE PLUG-IN TYPE 


Similar characteristics to UX 7350. Precision-made. 
Two 100-turn and two 50-turn coils wound on high 
quality hypersit cores. Built into octal bakelite tube 
bases. Completely impregnated and sealed-——humidity- 
resistant, Diagram on end disc of each unit provides 
versatility of application. 


THESE PT-3 TRANSFORMERS 
may be used 


in Blocking Oscillator, Multivibrator and Scope 

Circuits 

For tnterstage coupling, impedance matching and Isolation, 
* Wherever accurate timing and triggering are essential. 

in cireuit applications requiring the generation of low power 

low voltage pulses 

in cirouits utilizing repetition rates from 0 to well over | MC and 


pulse widths from .03 microsecond, 0 $5.95 : 
LOW INTRODUCTORY PRICE } “>'¢h>s11.00 


Caner Electronics, Jue. 


811 Boylston St., Boston 16, Mass. 


Write for Bulletin of tate items. 


os 


i c and 


NE 
uy | 


CHABASTERIOTION 
impedence, ohm 120 
Rise time, miereseasnds 03 
Bree in 1 microsecond 20% 
2 micresecend 40% 
5 microsecond 55°, 
10 microsecond 78% 


os) 


CO 7-4700 


Pes 


1 
\ 
—4—- + 


00 PORELONO® 


ALLIED ELECTRONIC SALES 


THESE ARE ONLY A FEW SPECIAL VALUES FROM OUR HUGE STOCK OF TUBES 
SCOPE TUBES, KLYSTRONS, SPECIAL PURPOSE, ETC. Query Us ae oe Types. 


JAN © NEW © UNUSED NEW © UNUSED 


1824... 425 |1022... 35/5718. 
450 


SYLVANIA © WESTINGHOUSE WESTINGHOUSE SYLVANIA 
NEW © UNUSED 


1835... 4/5622... 20° /5654 . 


BOMAC SYLVANIA © KUTHE GEN. ELECTRIC 
74 CORTLANDT ST., N. Y. 7, N. Y. BARCLAY 7-5839. Dept. E 


F.0.B. N.Y.C. Rated (D486) Firms Open Account. Attractive Discounts To Quantity Buyers. 


TIME DELAY RELAY ART-13 


Haydon tibv 60 oy. adj. in 5 sec, steps to 40 sec. 
spdt mu ew. $5.96. With 2 arms & 2 ow i$: 95 
PULSE xfmr Utah 1059-AA,5-50T Windings $3.96 
Hundreds of other thems, see ad in Buyers 
Cuide leeue, write for Uatings 
EMPIRE ELECTRONICS COMPANY 
409Q Ave. L Brooklyn 30, N. Y. Cloverdale 2.4000 


type, Boehme Keyers 


Richmond 2-0048 


Au Daye: RESISTORS 


APR-4 BC-610-E 


BC-348, BC-312, BC-342, TCS-12, BC-221, 
ARC-1, Dumont #241 Scope DY-17, Tele- 


ALLTRONICS, Box 19, Boston 1, Mass. 


* 
4 


SE SS SB SS SBS See, 


ELECTRONICS 


We buy and sell all 
types of aircraft elec- 
tronio equipment. We 
have the largest, most 
complete stock on the 
coast of receivers, 
transmitters, and ra- 
dar equipment — all 
checked and guaran- 
teed. We own and 
operate our own over- 
haul plant. What are 
your needs? a 


ELECTRONIC 
TUBES: 


We have most com- 
plete stock of late- 
type electronic tubes 
for broadcasting, in- 
dustrial, military and 
ham use, Quotations 
on request. 


i Dust i 


203; 4 
‘be 


ie 


if} 


"ANGEL 


’, 


For: 
*% Test Sets 
% Airborne Electronics 
% Radar 
% Navigation Aids 
% Parts—Meters—Tubes 
Ask for: 


NEW CATALOGUE NO. 114 


Lists latest inventory of aircraft, 
industrial and military electronics 
equipment 


ARROW SALES, INC. 
P. O. Box 3878-E, North Hollywood, 
Cal. 

Phones: STanley 7-0406 POplar 5-1810 
Telegraph Address: WUX, No. Hollywood 


Cable Address: ARROWSALES, 
North Hollywood 


Get Measured Value in any make, model, 
size, range, quantity at INSTRUMENT 
SERVICE. New or surplus Meters, Stand 
ard or Special Meters for electronic, air 
craft, military, and ham requirements 


—————= METER REPAIR 


In Electronics everything must be under 
proper control. That's why servicing and 
overhaul! of your instruments is vitally 
important. Our repair service is fully 
equipped to handle Weston, Lewis, West 
inghouse, Liquidometer, Kollsman, Pioneer 


INSTRUMENT SERVICE 


455 B. 67TH ST. ARVERNE, N. Y. 
CAA No, 4264 Ltd. NEptune 4-8594 


Phone: Yonkers 9-6000 


» +++ LEGRI S COMPANY 


391 Riverdale Ave. Yonkers 5, NW. Y. 
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HI-VOLT OIL CAPACITORS , 
ay eee NEW YORK’S RADIO TUBE EXCHANGE 


§ 95 
5 50 


8 4.50 
20 75 PYRA- 


Standard brands. First grade only. No pull outs. 
= i NOL No rejects. No rebrands. At lowest prices. 
4 “Ls FILLED Wholesale and export only. 


CAPACI- Tyee Price | Type Price | Tyee | Tyee 
TOR Oat ‘ aves 36.00 | E20 . S718 
OAs 25%6 oe | 80Pi . ° } S854 
Cat. No. OB2 ‘ 2438 aJ21 00 | BBA 
OBS . 2339 46826 . S034 
26F681 Oca ; 2340 
Obs ; 2142 
ONLY cis 2340 


304A 
1622 21350 


$6.95 Ess 3388 


4iTA 
4344 
4464 
2356 aeen 
1 B26 2361 460T! 
1 B27 2J61A 
ibss 3462 
1 B50 2432 
02 mfd. 20,000 vols BS! 
10%4x2% dia. in. A real ipso 
value at only $6.75 


TEST EQUIPMENT 


FLUX-METER. Measures flux of magnetron mag- 
nets from 500 to 4000 gauss. New $14.95 
FREQ.-METER, TS-127/U. Range 875-725 Mes 
New with spare tubes and manual . $34.50 
PANADAPTER,. AN/APA-10. For li5v., 60 oe 
New with 80 page tech manual $97.50 
40-500 Me TEST OSC. TS 47/APR. New. .$149.50 
FREQ-STANDARD. Telrad 118A. New $23.95 
158-210 Me. RECEIVER. BC-1068A. 60 cy. .$29.50 
RECEIVER MX-24/APK-1 $97.50 
PULSE TIMER. CUZ-SOAGD. For 115/60/1. $68.00 
300-1600 Mc. OSCILLATOR AN/APT-5, New 
$139.50 
450-710 Mc. OSCILLATOR AN/APT-2. New. $29.75 
MODULATOR BC-i203. For 1i5v., 60 cy. ..$125.00 
MODULATOR BC.- 1238 Radiates 205Mc. pulsed 
sig. at 4,098 cps. Nev cy $19.50 ; aSTA 
PULSE ANALYZER ‘ borne counter-measures ’ 7DP ‘ 268A8 
nodel ID-59/APA-11. New $149.50 
FREQ-METERS LINK 230-D2. For testing mobile 
equip. One each 152.270-1 0 2.390-157.650 
152.510-157.770 1 30 ) $5.420-43.420 
Mc. Price per set $49.50 
SIG. GEN. 1-222A 230 Mc 8-15 Mo. .$89.50 
20.250 Mc. FREQ METER TS-174 P.O.R 
81G. GEN. 8SG.1 ARN AM PM 0 8 Me. for 
a aft loc. and glicke ‘ P.O.R 
‘AMPLIDYNES 


ane 21437. Input 37 vex @ 15 A. Output OS TS-147 B AND Cc/UP 


Gado, eo gt, 8 ing Pees 2 ey: NEW scoy TEST SET 

SAMSINJiBA Input 27 VDC @ ‘4A Output 6@ SIGNAL GENERATOR 

in @S8 A s300 RP ow 2 7 
INVERTERS Hard-to-get X-Band Now Available 


Leland Elec. C. PE206A. Input: 28DC at 38 Amp 


Output, 80V, 800 ¢ 1 Ph., 485W. Ne $16.50 Test Set TS 147 UP is a portable Micro 
PE2I6H. Input: 28DC. Ourput: | 404 Ph 


- ‘ : 4 wave Signal Generator designed for test 
5 VA. New 32.50 | d 
G.E. SASIZIJJIIA. Input DC. Output: 115, 400 F > ing, and ompating Gonenn covtpment - 
oy 1 Ph., 1.5 KVA. Regu 1. New $89.50 radar systems whic operate w in e 


DYNAMOTORS frequency range of 8500 MC to 9600 MC. 
Navy type CAJO~-211444. Input: 105 to 130 VDC 

Output: either 26 VIC at 20 amps, or 13 VDC at 

40 amps. Radio filtered and complete with line 


Se ee ae NEW UNUSED SURPLUS TS 259 K BAND 


G-E. SBASOLI2A. Armature dy VDC at $3 Amps 23400-24500 MEGACYCLES SIGNAL GENERATOR 


27.5 VDC at 2.3A RPM 4000, H.P. 0.5 


Now $27.50 
Oster E-7-5. 27.506 1) HP, 3600 RPM, Shunt 


Wound. New $9.50 Nt MICROWAVE TEST EQUIPMENT 
9 CONDUCTOR CABLE TS148/UP SPECTRUM ANALYZER 


Army spec. CO-215 Weatherproof 9 Cond, Ne 
Fleid type X Band Spectrom Analyzer. Band 8430-9560 Megacycies 


“ee ere Tt 


Tyee Price Tree Price 


SoTL Biies 
1280 
1500T is 
WKibee 7 


pone: | oe 
ene PD wh 
+++ 4 Sessssseas 
os ue 


2000 
2060 
3061 


Sex~erersrry 
sssssssssssssss 


euzersee 
Sere Ne 


535 
je 


100T a 
FG106 
122A 
203A 
ait 
217¢ 
242¢ 
24a 
2400 
250TH 
a40TL 
254A 
27668 
504TH 
soaTt 
HOTA 
S10A 
3108 
aLLA 
312A 
S23A 
327A 
325A 
360A 
95608 
HK 3546 


3~ 
mene 


AND 6000 
SERIES OF 
NEW PRO 
BUCTION 
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20 AWG at ided tinned copper, plastic ins 
colored « 1 double ny ackets with 
tinned cop braid between Dia. 9/16” made Will Cheek Frequency and Operation of various X Band equip 
by G.B. Available ( 0, 2000 ft. reels ment such as Radar Magnetrons, Kiystrons, TR Boxes. It will 
Price 10¢. Sample 100 ft, Coil $10.00 also measure pulse width, c-w spectrum width and Q or resonant 
cavities. Will aiso check frequency of signal generators in the 
X band. Can also be used as frequency modulated Signal Gen 
Mee SCR-5: -522A EQUIPMENT . erator etc Available new complete with all accessories, in 
: a4c re ers a C82 rar 
jing mounting racks, plugs, connec carrying case 
namotor Brand ew equipment with tr 


a REPAIR PARTS FOR BC-348 
cease % A. kB on SPECIAL! 5,000 V. POWER SUPPLY $990 


9s For 1P25 Infrared Image Converter from 3 V. Battery Source 


NEW, Complete with RCA 1654 Tube 


00 
so 
oo 
50 


73 OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS 


oo TSKI/SE T35/aPp Ts108 18226 

P ; 50 rsaA ap 1S36/aP ve336@ ae T5239A.1S239C APAIO 
1 M RADAR ANTENNAS F4/AP 1-96A i ad T8251 APA3B 

so-1 (1 0 ¢ h reflector, wave-guide TS12/AP ¥S-45 ¥$126/AP 18258 APS 3 APS 4 
t d drive ' $279.50 TS$13/AP TS47/APR 79147 18270 APR4 

$0-3 (3CM) irface Sear " th reflector and TS14/AP 1969 /AP TS174/aP APRSA 

irive tor, but le u $99.50 1S33/aP T8100 TS175/aP 1F890/1 APT2. APTS 

SO-23 (260m) Komplete assem eet > 1S34/aP TS102A/aP TS$182 834 


"RA RE TIFIER 
38 ctl @ 500 MA, Inpus You Can Reach Us on 


ize 63 x $+ =x 56 in, Write for 


jetailed information TWXNY1-3235 
HIGH POT TRANSFORMER 


Westinghouse Pr 1 Se 15,000 


c.1 060A, C.T. undergrounded, Excellent tor Large quantities of quartz crystals Phone: WOrth 4-8262 
high potting tests Size OA 12H x BYUQW x OM!l 


mounted and unmounted 
Weight 67 ibs Full enclosed steel case 
Price $29.50 Crystal Holders: FT243, FT171B others eee 
é RVA. STEPoowN Pri 290/460. Be Quartz Crystal Comparators 4 Li | ae ey LI {4/ 


125 60 Cy “ 2 x 11% 2 OM Weight 


ve eeeere 


piet 


Surplus Equip 


North American Philips Fluorescopes Type 
ibs Nav Y grey finial integral junctior bo 


fe $40.80 80 135 LIBERTY STREET 
Phone: DEerfield 7-0044 large quantity of Polystyrene beaded 


coaxial cable NEW YORK 6, N. Y. 
3 LC E C is 5 O N Tt Ga See: i Minimum Order 25 Dollars Cables: TELSERUP 
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SEARCHLIGHT SECTION 


THOR ELECTRIC DRILLS 


ipeed D 
2400 RPM 
$14 96 
ed D 
nYM 
$29.95 


“ 6h0 


Li6bVAPIDE 


FENWAL THERMOSWITCH 


LATEST G.E. PHONO CARTRIDGES 
Original Boxed, $, $, $, Back Gtd 
ae 


6173060-24 Precision Adjustable 

r b Alt Conte 100 + 
400° F 

Speciait @ 


OA/I 


SOA 001 & O08 
$2A Gold Treseure 
MOGIA Gold Treasure 
RP ROAGA Single (8) 003 
AP ROALA Single (8) 001 


“TAB” HI-FI SPEAKERS 


network 2 wires needed far 
Keaponse Fameaus H1-08 
mtg. 18° Coariet PM A 6” Tweeter 
26 W/20-17600 ey M ode) P25CO $19.86 
as ieomer rMaé 7 Twoeter 12W/ 
5 L000 27 if 
a Coastal PM 4 554? Fw b Mores 
Model PEC $7.98) 2/518 


TRANSFORMERS 


ALL 1184 60 CYO INPUT 
2500V/20MA,6.4V/ A, 4.6V/L. 764 
4/1412 Boope Kt wimat 7 
L6OOVET/SMA, SBVOT/9A 
VOT/104 0 6A 
900V/36m 2 V/8A 
is00V Dilan TWO ska 
NDGaSs 
TIEVOT/200MA, BV/BA, 68 
6A THORDARBON 4.98) 2 tor $9 
770V/2.5MA, 2 6V/5A, HVING HMB 
FILTER PARTS 4/ecove 
SOOVCT/200MA, BV/2A 
BSA CBD RCA 
420VCT/9OMA, O8V/1 GA 
a) 16V006 & 116 & 240 Vac 


MICA CONDENSERS 


wvoc Price 
600 Se; 100/560 
1200 49) 100/332 
1200 20) Hs 


> 


Lobuilt 
Healt 


70 16KC 


1200 2b: 100/571 
2600 1; 100/580 
2600 The; 110/509 


Tvee 736 Five Gang Precision Poten 
& unlte 10,000 Ohm, one 26,000 Ohm 
ne with 3 tape acey aera 3.6 Watts, SERVO 
ote Rea $100 06-—"T AB” Bpectat $17 en; 3/650 


CIRCUIT BREAKERS 


Heinmann Maen. Bhis 
7,0,10 1% 30, 40, 80 


6. 10,16 3 
10/47.98 


Acet'd One Each Twotve Types @ $9 


ecooce 
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NEW SONIC SOUND GENERATOR 


< 115 VAC Input 
Cleans! Agitates! 
Washers & Mixes 
SS spkttar $19.99 


Write Fer Comptete Ootaiis 


we 


4 MFD 
1200VDC 
or 
10 MFO 


$1.25 ea. 


Lots of 24 


Lots of 12 
@ $1.50 Ea 
Sold Singly 600vDC 


@ %1.79 €a. Any Assort’mt 


NEW!! HI SENSITIVITY 


6KVY DC & AC 
27 Range 


MULTITESTER 
(Not a Kit) 


Ye” $21.95 


60 
IN LOTS OF 3 


‘ nplete pre 
natrument 
per Volt OC, 16.0 
p/v AC, 38 
movement S easy , 
ealee DC 0-6, 80, 126 
1200, 6000 Volts AC 
“ Current 0 & 2 
O-8K, Bor 
Cal 600 ob 
Capacity 3 
1000 mit 
ov 


teet 
Onme 
Onms 
ere 
read 
600 
0-6, 40, 
6, 60 
S00K. 6 mee 
20 to + ), a4 
wuld 


120, 600 


600 ma 


1290 
Resint 
hms De 
46 , 


ATURE DIEHL Pm MOTOR 
FO6-21, RPM 10,000/27.5V0C 
t mtr lor Fan cooling. “TAB” 
6 ‘ + h 12 for $80.00 

HAMS, INDUSTRIALS-COOL THAT TUBE: 
Dich! Mintsture mtr & Fan $3.95; 12/542 


SPECIAL “TAB” BUYS 
Giannini DO ney Gait 


, NEW MINIATURE METER 
0-1 Milliamp 


Jeoweted D'Arsonval 
s 2% secy 
ale 20 divi 
Well da 
Front 8q. of 
Mounts 
in’? 


Precision 
. 


bakelite 
ound 
le. 4 
. plue 
Data Sheet for shunt current ranges 
“TAR” SPECIAL 
2ter 


te 


screws etre 


PLANETARY DRIVE 


Sl Bite l RATIO 
tee 65.29 “TAB” @ $2 
SPECIAL 


DB ter $6 
PARTS CABINETS 


HEAVY GAUGE STEEL 


60 Gray H4K 1 18W O°L Draw ow 
2H, OL 66 ibe Spec, $35 
i Draw As Above 135 Ihe $59 
77 Orey 7h 30% W, 14°L De 


aw 
OW, 12°L 120 be “Tas’ 


af 
"$34 


“TAB” TESTED 


INSPECTED 
GUARANTEED!!! 


se 
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aH ee Beer ewsenue 
. wove 
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NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED for INDUSTRY 


“TAB” manula 
one amp uf 
single or 


ures 
and 
phase, 


power rectifiers 
above 1000 am 


“NEMA” & JAN, 


to 


to your 


From 
cooled, 
catalog 


specifications, 
fan 
for 


convection or 
Specs Write 


FULL WAVE BRIDGE © DATED & ONE YEAR GTD 


Mar IVAC* 
l4voc 


$1.30 


36VAC* S4VAC* 
zvoc 427v0Cc 

$2.30 5 
2 


72VA 


o 
a 
° 


POR wr ee 
Beem enreene 
~ 
- 
ee 
NOnNweead 
Soesessovnn 


2 
~ 


RECTIFIER & XFMR COMBO, Up 
WRITE FOR OUR NEW RECTIFIER 
“TABTRAN” Rectifier Xtmrs 


See'd Volts (DUAL) 18-16-9.0:0-9-15-18V 


$8.66; 2 for $15.76 
$16.50; 2 tor $32 
$35.50; 2 for $70 
58.50; 2 for $115 
$107; 2 tor $210 


$1 


“TABTRAN” Rectifier Chokes 


p/O.1 HY/1L4 Ohm. 94,50; 2 tor $8 
op/O.1 HY/.67 Okm. $8.78; 2 ter $11 
p/0T HY/.6 Ohm. $7,905 2 tor $15 
OL HLY/.1 Okm $14.80; 2 for $28 

004 HY/.026 Ohm 
$29.80; 2 for $68 


* 130VAC* 


3 Phase 
12@VAC 


Ctr Tap 
766VAC* ac*oc 


217voc 


405.35 23.95 


to 28VDC at 24 Amps Cont. Duty. .$60 


POWER SUPPLY CATALOG PR655 
DC Power Supply 


6 of 12V DC Power Supply 
Full Wave Keetification 
6000MFD Condenser Filter 
Ready to Operate Input 
116V 60ey Output 6.3 oF 
i Vv 


2D0CF (2 amo 
SOCF (5 ame 
ACC/6 amo/l 


$12.98 
$29.95 
% Ripple $38.95 


Heavy Duty Battery “Fast” 
Charger Rectifier 


13-0-13V‘CT) 100 Amp Fan Cooled 
or 34 Amp Alr Cooled. Kep'mt 6V 
Bo Char 

m crié $10; 3 for $27 
16-0-16V(CT) Fan Cooled for 12V/ 
60A and 6V/100A Booster Chargers 
Medel CRE $11; 3 for $30 


DISCOUNTS TO INDUSTRIALS, SCHOOLS & COLLEGES 


230 to 115V Autoformers 


For 220V/600ey Input Te 11% 
L20V or Step up. t ith Cord. Plug 
& Keceptacie 

TPA060/50W.* 
TPAO76/76W.1 
PA100/100W.t 
PA200/200W.t 
PA260/260W.? 
PA500/600W.* 


we~non 
FPP Oe 


t 
I 
t 
! 


rPA76#0/760W.? 

Model TPA1000 Watts l KWt 

PP A1600/1600Wt $22.80; TPA2000/2KW 
* Lees Cord Plug & Receptacle 


New! Quality VOLTAGE 


REGULATOR 
$ $ Popularly Priced $ $ 


ONLY $16.98 


Line Volta abilizer 
bilees thin 
or minus 3 regardless of 


VOLTAGE & FR ehite 
t 


a. 
leal for INDUSTRIAL, LAS 
V & RADIO uso lneures 
size, strength & syne of 
pieture regardiess of line 
voltage Automatically operated 
fi with eet or Equipment. TROUGLE 
needs no adjustment. Universes) 
$00 Watts. Input 100-126V/ 
or minus 3% 50/60 sie 
on “TAB Money Back GUARANTEE. 
ER SIX ADDITIONAL 10% DISCOUNT 


New Variable 0 to6 & 12 
Volt/12 Amp 


OC POWER SUPP 


regulator 


ty 
c 


y 
2 Meters 

nd for Cont. Service 
to 20 Amp iptermittent 
New Model T612V12AC 
$29.95 


and up 


overload 


SPECIAL 
FILTER CAPACITORS 


CR1SEM 6 MFO 15V $ 


2 tor $2 
CEGOIM J000MFD 6OV $3.98; 


INFRARED SNOOPERSCOPE 


SEE IN DARK TUBE 


I mage-( I 
tivity sime fied 


averse ibe Hi.Bensi- 

" die 

up 

t ) be Data 

“TAB” See $6.98; 2 for $11 
Snoeperscope Pwr Suppl 

1800VOC/35MA, Using Doub 
forme Rectifiers, Bockete, Ke 
agram L15V/ Oper 


POCKET AC-DC 
Multitester 


“Ye $9.45 ea 
Lots of 3 


precision VOM 
Reads AC & 
26, 250, 1000V 


denigt 


Willemite « Hea o 


Oret Tra 


Hi-aceuracy 
1000 Ohme per V 
be Volte 0. & 
DCMA; 0, 1, 10, LOOMA Ohme 
», 10, 100K Bise LHD, 4%! 
SW. Test Leads, Sold Simety $9.95; (plus 
ship in U. $A. 
Beaters Distributor Write for Discounts 


WRITE FOR BARGAIN FLYER 
$ $ Real Money Savers $ $ 


PHOTOFLASH & STROBE LAMPS 
. W See 
Mas 
160 
100 
180 
160 
COIL LO VOLT FLASH 
sseVOC/6s W'seeds COND 
mous mfaer 


Each 


$1.47 
new low 


$8: 2/815 


da 
De: 


ia! 


New Variable Voltage X-fmrs 
UPERIOR.GR-STACO.UTC 
1.25a° $7.99 


A/O-1L38V/45A/.N 
~270V/31A/tN 

New (*) New 3 Phase New 
industrials 6 or more 10% disc. 


: . 
High Current Power Supplies 
ONE YEAR GTD 
Variable 0-28V0C Completely 
\ y Go, Full 
Rectifier 
Volt &4 Amp Me 
Terminale & F 
Duty Steel Cabinet Std 116V/60 
laput of 220VTt (3 phase) to orde 


Centin 
Ratines 
0-28 WVYDC at BA 
5 Amp (1% Ripple 
Amp 0.01% Kipple 
2 DC at 12 Amp 
Amp (1% Ripple 
12 Amp 0.01% ke pole 
0-28 VDC at 24 Amy 
24 A »p (1% Ripple 
24 Amp 0.01% Ripple 
0-28 VDC at 50 Amp 
50 Amp (1% Ripple 
0-28 VDC at 100 Amp 
cr 100 Amp (1% Ripple) 
Variable 75 te 155 Vbe Completely Built, 
Ready to go. Includes ¥, W. Selenium Bridge 
Rectifier 4" Rectangular Voit & Ammeter Over 
Load cutput Degad for cont service 
Specity for 115 or 230 VAC’! phase, 60 ey Input 
120V5AC 7T5to 135 WVDC atbAmp $186 
5 Amp (1% Ripple) $ 
75 to 1385 VDC at 10 Amp 
10 Amp (1% Ripple) 


dedi 
NNN NNN NNN 
See2e4e2eee2eeeae 
<<ceeecccccce 
Sosse> awww pp> 
SS>>>>>>>>-> 
Pra wA-RO Cn 
e Sa 88 6 
QO. 0 
PAAPAAAACASO 
SaNeN ee 
eeveee re 


“a 
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~ 
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W OIL CONDENSERS 


D/2400 WV D S9e @, 12/36 
D/3000 W V D¢ $1.45; 4/35 
1/2000 W V 1 

9/1000 W V LD 

1/1000 WV Dé 

LaMFD/1800W VDC. $1.50; 


NEW LOW PRICES 


PRECISION RESISTORS 


i ACCURACY GTO 
Speciat .15 Ea 
J 10 ef One Vai 


100 of One Vaiue 
10 Asst'd 


MICRO - POSITIONER. Barber - Coiman 
AY12Z3522-S polarized DC relay Dble coil, 
differential current sens. 50V max. for re- 
mote control positioning $4.00; 2/§7. 


EDISON TIME DELAY RELAYS, Octal 
base, 28 or 120 V@S$I.49; asetd 10@$12 
Crystal 


IN23B Sxic' (= 


“TAR” $1.25 ea 30, 38 


SPECIAL or $100 
in2a 6 ter $1.08 


——wm™ ORSA WOOD SAW 


Finest BWEDISH SANDVICK STEEL Non 
t kable dow tion cutting edae. CLOSING 


ut Keg $12 ¢ Sen 
SPECIAL @ $4, D for $18, 6 for $18 


Money Back Guarantee 
(Cost of Mdse. Only) 
$5 Min. Order FOB 
N. Y. C. Add shog. 
charges or 25% Dep. 
Prices Subject te 
Change Without Notice 


TOR 2.6245 
TABPARTS 
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INDEX TO ADVERTISERS 
ssn mney secasnn CONTINUOUSLY VARIABLE 


Ace Electronic Associates 
Ace Engineering & Machine Co., Inc 


Acme Electric Corp 
Admiral Corporation 


Advance Electric & Relay Co 
Advance Electronics Co., Ine 


Advanced Vacuum Products, Inc 


Aeronautical Communications Equipment, 


Ine. 
Aerovox Corporation 
Airborne Instruments Laboratory, Inc 
Alreraft-Marine Products, Ine 
Airpax Products Co 
Allegheny Ludlum Steel Corp 
Allen-Bradley Co. 
Allen Manufacturing Co 
Alto Scientific Co 
American Electronic Mfg., Inc 
American Lava Corporation 
American Machine & Foundry Company 
American Phenolle Corp 
American Television & Radio 
Amperex Electronic Corp 
Amperite Co., Ine 
Ampex Corporation 


Anti Corrosive Metal Products Co 
Ine. ot 


Armco Steel Corp 

Arnold Engineering Co 

Assembly Products, Inc 

Ansociated Commodity orp 

Astron Corporation 

Auuas Precision Prod...ts Co 

Atomic Instrument Company 

Augat Bros., Inc 

Automatic Electric Manufacturing Co 


Avion Instrument Corp 


Bakelite Company a Div. of Union 
Carbide & Carbon Corporation 


Ballantine Laboratories, In« 
Barker & Williamson, Inc 
Barnes Co., Wallace 


Rarrett Division, Allied Chemical & Dye 
Corp, 104, 


Barry Controls, Incorporated 8, 


Bausch & Lomb Optical Co 
Bead Chain Mfg. Co 
Beaver Gear Works, Inc 
Bell Telephone Laboratories 


Bendix Aviation Corporation 
Pacific Div. 
Red Bank Div 


Bentley Harris Mfg. Co 
Berkeley Div. Beckman Instruments, Ine 
Bird & Co., Inc., KR. H 
Bird Electronic Corp 
Biwax Corporation 

Bliley Electric Company 
Boesch Mfg. Co., Inc 
Bomac Laboratories, Ine 
Bosworth & Co,., 8 

Bourns Laboratories 
Brush Electronics Company 


Burgess Battery Company 


Broadcasting System, « 


aledonia Blectronics & Transformer 
Corp $83 


ambridge Thermionic Corp 10? 
amloc Fastener Corp 

annon Electric Co 

apitol Machine Co 

arborundum Company 


entralab, a Division of Globe-t nion 
Ine 


erf & Co, Art 
hase Brass & Copper Co 


hemical Products Corp 


hicago Standard Transformer Corp 
inch Mfg. Corp 

larostat Mfg. Co., Inc 

leveland Container Co 

lifton Precision Products Co., tne 
ohn Corp. Sigmund 

ollectron Corp. 

olor Television, Inc 

omar Electric Company 
ommunication Accessories Company 
ommunication Products Co., tne 
omputer-Measurement Corp 
onsolidated Engineering Corp 
onsolidated Vacuum Corp 

onstantin & Co., L. I 

onstantine Engineering Laboratories Co 


ontinental-Diamond Fibre Div, of the 
Budd Company, Ince a0 


ontinental Wire Corp 
ornell-Dubilier Electric Corp 
orning Glass Works 

ornish Wire Company 

ouch Company, Ine 

ramer Co., Ine., BR. W 

rane Packing Company 


ross Co,., H 


Dano Electric Co 

Daven Company trd Co 
Dedur-Amseco Corporation 

Delco Radio Div. of General Motors 
DeMornay Bonardl 

Dialight Corporation 

Driver Co,, Wilbur B 

Driver-Harris Company 

Du Mont Laboratories, Ine Alien Ib 


duPont de Nemours & Co. (Ine.) BF. 1 
Film Dept 


Fagle Signal Corp 
Edo Corporation 
Kitel-Mct€ ullough, Ime 
Ekeo Electronics, Ltd 


Fleo Corporation 


NEW =—— 


DELAY LINES with 
MATCHED LOW 
OUTPUT IMPEDANCE 


INCREMENTAL TIME DELAY 
LESS THAN 8 x 10°'' SECONDS 


TYPE 505 


PRICE: 
$59.00 each 


Output 
Type | Time Delay Impedance 


505 0-0.05 ws 330 ohms 
5056 0-00.11 us 180 ohms 
506 0-0.25 us 200 ohms 
5064 0-0.17 ws 180 ohms 
5066 0-00.28 us 190 ohms 
506c 0-0.32 220 ohms 
506d 0 37 240 ohms 
507 0 75 580 ohms 
507e 0 185 ohms 
508 0 580 ohms 
5086 0 185 ohms 


= CONTINUOUSLY 
VARIABLE 
TIME DELAY 


PASSIVE NETWORKS 


TYPE 
2011 


and 


2012 


Time delay continvously variable from 0 
with resolution time less than 5 x 10°” 
seconds up to 11 microseconds for Type 
2011, and up to 16 micro seconds for Type 
2012. No time jitter. Passing signals of any 
wave-forms. Price—$245.00 for Type 2011 
and $265, Type 2012 


STEP VARIABLE DELAY LINES 


Equal input and output impedance available 
with maximum delay of 2.2 us to 10 us 


HIGH-Z MINIATURE DELAY LINES: 


For color TV. 1800 ohms 
impedance. Time delay 
0.5 us, 074s, and 0.9 us 


WRITE FOR DATA! 


ADVANCE 


ARS eee Le 


45) HIGHLAND AVE. * PASSAIC.N.J 


Want more information? Use post card on last poge 


November, 455 


Burlington Instruments Co Electrical Industries Div. of Amperes 


Bussmann Mfg. Co Electronic Corp 


ELECTRONICS 





...or Your 


Regular Product 


If Your 
Government 


Contrdct.... 


, 


Requires 


MANUALS 


Bila UEle)| 
tate: 
SRL 

ee Lb; UE eee 
MOS 


Whether you need one or 
a set of manuals writter 
and illustrated precisely 
to meet Government spex 
ifications or whether 

your products are such 
that instructions on 

their proper installation 
operation, and service 
must be provided 
Technical Writing Service 
can do the job for you 
efficiently 

effectively 

economically 

Technical knowledge and 
writing skill are the 


keynotes of our service 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street 


New York 36, New York 


Tel: LOngacre 4-3000 


Want more information? Use post card on last page 


Electrical Testing Laboratories, Inc 
Electro Data Corp 

Electro Impulse Laboratory 

Electro Motive Mfg. Ovo., Ine 
Flectro-Pulse, Ine. 

Eleetro-Snap Switch & Mfg. Co 
Electro Tec Corporation 

Electronic Instrument Co., Inc, (EICO) 
Emerson & Cumming Inc 

Empire Devices Products Corp 
Engineering Co., The 

Erie Resistor Corp 


Fairchild Camera & Instrument Corp 


Fairchild Controls Corp A sub of Fair- 
child Camera & Instrument Corp 


Fairchild Engine & Airplane Corp. . 
Fansteel Metallurgical Corp 
Farnsworth Electronics Company 
Federal Telephone & Radio Co 
Film Capacitors, Inc 

Filtron Company, Inc 

Five Star Co 

Ford Instrument Co 

Formica Co. 

Vreed Transformer, Co., Inc 


Frenchtown Porcelain Co 


GM Laboratories, Ine 
G-V Controls Inc 
Gamewell Co, 

Garde Manufacturing Co 
Gates Electronic Co 
General Ceramics Corp 
General Dry Batteries Inc 


General Electric Co. 
Apparatus Dept. 112, 207, : 
Electronics Dept. 
Electronic Components Dept. 


General Radio Co 

Georgia Dept. of Commerce 
Giannini & Co., Inc,, G. M 
Good-all Electric Mfg, Co 
Grant Pulley & Hardware Corp 
Graphite Metallizing Corp 
Green Instrument Co 
Greenleaf Mfg. Co 

(irlies Reproducer Corp 


Guardian Electric Mfg. Co 


Hammartund Mfg. Co., Ine 
Hart Mig. Co 

Hayden Assoc., Paul 
Haydon Company, A, W 
Haydon Manufacturing Co., 
lieath Company 


Helland, A Div. of Minneapo iv-Honey 
well 


Helipot Corp., Div. of Beckman Instra 
ments, Ine. 


Hermetic Seal Products Co 


November, 1955 — ELECTRONICS 





Hewlett-Packard Company 
Hitemp Wires, Inc. 

Hoffman Laboratories, Inc 
Houghton Laboratories Co. 


Hudson Tool & Die Company, In« 


Hughes Aircraft Co : - RADIO FREQUENCY 
Hughes Research & Development Le 
atories . 


PM-19 


Hycor Company, Ine 


Indiana Steel Products Company 5 he 5 FULL METER SCALES FROM 1% TO 
Industrial Test Equipment Co 7 - 120 WATTS 


Institute of Radio Engineers 


International Nickel Co., Inc 


FREQUENCY RANGE 
0.1 to 500 MEGACYCLES. 
International Resistance Co 


Ippolito & Co., Inc., James 377 (Can Be Calibrated ot 60 cps.) 


International Rectifler Corp 


Self-cooled. 


Accuracy +5%. 
Now you can measure 


ye Input Connector Type N. 
Jennings Redie Miz. Corp aie from 100 milliwatts to 


; Input Impedance 52 ohms. 
Johnson Company, E. F.. ’ 120 watts with Power 


Jones Div., Howard B., Cinch Mfg. Meter PM-19. Meter Ranges: 0 to 112, 0 to 6, 0 to 15, 0 to 
Joy Manufacturing Co 2% 60, 0 to 120 watts. 


Input Power 115 Volts 60 cps or 6 Volts AC 
or DC. 


ELECTRO IMPULSE Laboratory 


Kahle Engineering Co 16 208 River Street * Red Bank, New Jersey Phone: Redbank 46-0404 
Kaiser Metal Products Inc 110 a8 66066 6 6 © @ @.6@ 6 BS. 0580 6 65016 60-018 @ 8 8-8 9.8 
Kartron ver 408 
Kay Electric Co.. 27 


Kearfott Co., Inc. 2, 304 


INIATURIZE - 
M 


fF CHOKES! 


NEW* 
' ~ ——/? 


Kennedy & Co., Inc 354 
Kepco Laboratories 177 
Kester Solder Co 223 


Kinney Mfg. Division, New York Air 
Brake Company Sil 


Koch Fiberglas 80 
Kollsman Instrument Corp 55 


Kwikheat Manufacturing Co 


Smallest, 
most efficient 
LM Electronics, Inc 7 wast chokes 
laboratory for Electronics, In« 3 : ever produced! 
Lambda Electronics Corp BEST BY SCIENTIFIC TEST —electrical comparison 

tests prove without doubt the superiority of the modern 
Se eee ee Superex Ferri-choke over — RF chokes 
Land Air Inc Lower D-C Resistance Model ys 4 Sy = = 
Lapp Insulator Co., Ine ae S Distributed Capac- ¥-100 10.0 aab 125 m me 
i 


Leach Corp., Inet-Palmer Div + in Weight * Newest subminiature 


Leeds & Northrup Company Smallest Physical Dimension choke. 


Lewis Spring & Mfg. Co 


Librascope, Ine. 


WARI- 
CHOKE 


link Aviation, Ine 

IAitton Engineering Laboratories 
Lockheed Missile Systems Div 
London Chemical Company, Inc 


Los Alamos Scientific Laboratory 


HIGH INDUCTANCE BRATIO—« series of variable 
inductances with a range as high as 10 to | within physical 
dimensions not considered possible until the introduction of 


the Ferrite Core 
Available in 7 stock sizes covering range of 40 microhenries 
to .6 henry. Other values to specification 


For Full Line Catalog write: 
INDUSTRIAL DIVISION, DEPT. E-6 


M B Manufacturing Co., Ine 
MacDonald Inc., Samuel K 


ELECTRONICS — November, 1955 Want more information? Use post card on last page 





the ONLY instrument in the field 
that offers ALL these features at 


the new 


DS-6100-T 
FREQUENCY - PERIOD 
electronic counter 


A compact frequency- 
period counter designed for 
direct measurement of any 
mechanical, electrical or 
optical phenomena which 
can be converted toa 
varying voliage. Read-out 
in direct digital form, 
Ideal for use by skilled or 
unskilled persu:.nel. 

Price $700.00. 


Write for complete 


« FREQUENCY 
Mea 


um ant 
I e Base 


att 

Mea 

1 and 10 CYCLE 
Gate Time 


aM MA Lee 


Over 1-100.0 


bat 4 


TTR 18 
oF 28 Pound 
SMALL SIZE 


a A) 


Visit us in 
Booth 424 
Automation Show 
Clucago-Navy Pier 


catalog data TODAY? 


Representatives in all major areas. 


COMPUTER-MEASUREMENT CORP. 


5457 Cleon Avenue, Dept. : 6-3 
North Hollywood, California 


U.S.C. MINIATURE CONNECTORS 


Ouality Controlled Contact Dependability 


Individual processing of each contact 
assures quality control throughout with 
100% dependability of contact. 


Guide pins have the feature of a 1/16” 
D hole to provide easy assembly to chassis 
or hood with as simple 4 tool es a paper 
clip. This eliminates possible distortion of 
Guide pin. 


Mi SERIES 
Plugs--MI-7M, 8-4M, 14M, 18M, 20M, 21M, 
26M, 34M, 41M, 50M, 75M 
Receptacies—MI-7F, 8-4F, 14F, 
21F, 26F, 34F, 5OF, 75F 


18F, 20F, 


USC's complete engineering, tooling and pro- 
duction facilities are geared to produce quality 
connectors, allied components and assemblies. 

We invite inquiries on your sub-miniatur- Our over 25 years experience is at your service. 


ization problems 


We now manufacture over 1001 connector items. 


4 0. 8. COMPONENTS. Inc. 


454-462 East 148th Street, New York 55, N. Y. CY press 2-6525-6 


Want more information? Use post card on last page. 


Magnatran, Inc 
Magnetic Amplifiers, Ine 
Magnetics, Inc. 
Mallory and Co., Inc., P. K 120, 
Marconi Instruments, Ltd 
Markem Machine Co... 
Martin Company, Glenn I 203, 
McCoy Electronics Co. 

McGraw-Hill Book Co 

Measurements Corporation 


Metals & Controls Corp., General Plate 
Div. 


Midwestern Instruments 
Millen Mfg. Co., Inec., James 


Minneapolis-Honeywell Regulator Co., 
Industrial Div. 


Minnesota Mining & Mfg. Co ‘ 30, 


Missourt Division of Resources & Devel- 
opment 


Monsanto Chemical Co 
F. L 
Muirhead & Co., Ltd 


Mullard Overseas Ltd 


Moseley Co., 


Mycalex Corp, of America 


N J E Corporation 
Narda Corporation 


Naresco Equipment Corporation Sub. of 
National Research Corp 


National Moldite Co. . 

Natvar Corporation 

New Hampshire Ball Bearings, Inc 
Newhope Corp. ...... 

Ney Company, J. M. 

Nopeco Chemical Co 

Norden-Ketay Corp. 


Northeastern Engineering, Inc 


Offner Electronics, Inc. 
Ohmite Manufacturing Co 


Oster Manufacturing Co., Inc 


Panoramic Radio Products, Inc 
Perkin Engineering Corp 
Permag Corporation 

Phalo Plastics Corp 


Phelps Dodge Copper Products Corp., 
Inca Mfg. Div sovevescee 

Phillips Control Corp 

Phillips Process Co., Inc 

Photocirculte Corp. .. 

Pix Manufacturing Co., Ine 

Pilasteck, Ine 

Polarad Electronics Corporation 34, 35, 

Polymer Corp. of Penna 


Polytechnic Kesearch & Development Co., 
Eme@. 0+ 


Precision Apparatus Co., Inc 
Precision Paper Tube Co 
Progressive Mfg. Co 

Pye Ltd 


348 
370 
185 
175 

56 
380 
332 
188 
396 


321 
36 


226 


108 
$1 


362 
307 
4100 

5 
283 
333 


$30 

21 
363 
286 


, 83 


274 
384 
296 


. 373 


60 


258 
306 
305 
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Quaker City Gear Works, In« 


K-F Electronics, Ine Div. of Electro 
Switch Corp. 


Radiation, In« 


Kadio Condenser Co 


rh 


313 


Kadio Corporation of America fth Cover 


Kadio Engineering Products 

Radio Frequency Laboratories, tn« 
Kadio Industries, In« 

Kadlo Materials Corp 

Radio Receptor Co., In« 


Rallway Express Agency Air Express 
Div 


Ramo Wooldridge Corp 
Ray bestos-Manhattan, Inc 
Raytheon Mfg. Company 
Reeves Instrument Corp 
Kesin Industries, Inc 


Resinite Corp., Div. of Precision Paper 
Tube Co 


Resistance Products Co 

Kevere Copper & Brass In« 
Kevere Corporation of America 
Rome Cable Corp 

Kotron Manufacturing Co., Ine 


Rowe Engravers 


Saft Corporation of America 
Sargent-Rayment Co 

Sauereisen Cements Co 

Scientific Radio Products, Ine 
Seovill Manufacturing Company 
Shallcross Manufacturing Co 
Slerra Electronic Corporation 
Sigma Instruments, Inc 

Signal Engineering & Mfg. Co 
Skydyne Inc 

Sola Electric Co 

Solar Mfg. Corp 

Solartron Electronic Group Ltd 
Sorensen & Co., Inc 

Southeo Div., South Chester Corp 
Southern Electronics Corp 
Southwestern Industrial Electronics ¢ 
Spencer-Kennedy Laboratories, Inc 
Sprague Electric Co il, 
Stackpole Carbon Co 

Standard Cabinet Company 
Standard Electric Time Company 
Star Porcelain Co 

Sterling Transformer Corp 

Stevens Arnold Ine 

Stoddart Aircraft Radio Co., Inc 


Stupakoff Ceramic & Mfg. Co., Div. of 
Carborundum Company 


Sturtevant Co., P. A 

Sun Tube Corp 

Superex Electronics Corp 
Superior Electric Company 
Superior Tube Co 


Sylvania Electric Products, Ine 
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Fluorocarbon Parts 


> meet exacting specifications... 
> cut assembly costs 


Profit from precision parts, fabricated from 
duPont TreFrLon, Kellogg KEt-F, BAKELITE 
fluorothene resins and other plastics — by 


United States Gasket Company. 


Quality controlled ‘from powder to part,”’ 
they assure uniform electrical, chemical and 
physical characteristics of the highest quality. 
Uniform density and dimensional stability 
permit superior accuracy and dependability 
in the finished part. 


Come to USG for all your requirements — 
Fluorocarbon sheets, tape, tubing, cylinders, 
rods, bars, beading, electrical spaghetti—as 

well as molded and machined parts to 


your own specifications. 


Write for catalog No. 300. 


UNITED STATES GASKET COMPANY 
CAMDEN 1, NEW JERSEY 


'U 
a 


FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
the world 


U &, ‘3 ive 
cities throughout 


Want more informatior Use pos an last page 





THE NEW 


PRECTSTON 


MODEL 


20 


GIVES YOU WHAT YOU WANTED 
a) 


HIGH SENSITIVITY 
MULTI-RANGE TEST SET 


20,000 OHMS PER VOLT D.C 
5,000 OHMS PER VOLT A.C 


The ‘120’ gives you... 


J MORE RANGES 

/ AN EXTRA-LOW RESISTANCE RANGE 

df AN EXTRA-LOW VOLTAGE RANGE 

/ AN EXTENDED LOW CURRENT RANGE 

7 A LARGER METER SCALE FACE 

J SIMPLE, POSITIVE RANGE SELECTION 
/ POSITIVE CONTACT JACKS and PLUGS 


POMEL 6 


Compare These Wide Spread Ranges 
and Special Features: 


* 6 DC VOLTAGE RANGES: 20,000 ohms per volt. 
%& 6 AC VOLTAGE RANGES: 5,000 ohms per voit. 
a 2-3- 12-60-300-600-1200-6000 volts. 
AC OUTPUT RANGES: same as AC volt ranges. — 
Suita 600 volt vee capacitor. 
*7 0C CURRENT RANG: 
0-60-300 Gitdianeres 0 1,2-12-120-600 Ma. 
0-12 Amperes. 
; 
; 


te 5 RESISTANCE RANGES: self-contained. 
0-200-2000-200,000 ohms. 0-2-20 megohms. 


x @ DECIBEL RANGES: —20 DB to +-77DB. 
0 DB == 1 Milliwatt, 600 ohms. 


he EXTRA LARGE 54" RUGGED ‘PACE’ METER: 
40 microamperes sensitivity, 2% accuracy. 


w& 1% MULTIPLIERS and SHUNTS: 
Wire-wound and deposited film types. 


ve TWO JACKS SERVE ALL STANDARD RANGES: 
Separately identified and isolated jacks 
provide for extra high ranges. 


& “TRANSIT” SAFETY POSITION on range selector 
protects meter during transport and storage. 
% CUSTOM-MOLDED PHENOLIC CASE and PANEL: 
Compact, laboratory styled instrument. 


MODEL 120.. complete with internal ohmmeter 


batteries, banana-piug test leads and detailed | 
operat manual. Overall case dimensio 
co ' 7 3 


P, es i INIOAN OT eee a) 7 


70.31 84th Street 
ba 
A 


Want more Information? Use post card on last page. 
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Taylor Fibre Co 
Technicraft Laboratories, tnx 
Fechnical Materiel Corp 


Technical Writing Service 


Technology Instrument Corp 


Feiner Engineering Corp 
Tektronix, Ine. 

Tele Coll Co., Ine 

Tel-Instrument Electronics Corp 
Texas Instruments, Inc 

Textile Banking Co., Inc 
Thermal American Fused Quartz Co., Inc 
Thomas Instrument Company 
Transicoll Corporation 
Transradio, Ltd, 

Transitron Electronic Corp 
Trans-Sonics, Inc. 


Tung-Sol Blectric, Inc 


U. 8. Components 
U.S. Engineering Co., Inc 
Ucinite Co, 


nion Carbide 
Company . 


& Carbon Corp., Bakelite 


Inion Switch & Signal Div 
house Alr Brake Company 


of Westing- 


Inited Klectronics 

nited States Gasket Co 
Inited Technical Laboratories 
Inited Transformer Co 2nd Cover 


Jniversal Winding Co... 215 


Iniversity of California Press 383 


Vacuum Metals Corp 
Varfiex Sales Co., Inc 
Vectron, Ine, .... 
Veeder-Root, Inc. .. 
Victoreen Instrument Corp 


Volkert Stampings, Inc 


Waldes Kohinoor, Inc, . 
Waterman Products Co., Inc 


Waters Manufacturing, Inc 


| Webster Chicago 


Weckesser Co. .. 
Welch Scientific Co,, W. M. 
Welwyn International Inc 


Wenco Manufacturing Co. 


Western Gear Corporation 

Westinghouse Electric Corp 

Weston Electrical Instrument Corp 
White Dental Mfg. Co., 8. § 

Whitney Blake Company 

Wickes Engineering and Construction Co 
Williams & Co., C. K 

Wincharger Corp 


Woods Aircraft Supply 


Zenith Radio Corporation 


Zopher Mills, Ine. 


MANUFACTURER'S 
rIves 


REPRESENTA 


PROFESSIONAL SERVICES 


CLASSIFI 
F, J. Eberl 4 


SEARCHLIGHT ADVERTISING 38-454 
ADVERTISERS INDEX,......sccee.+ 450 
EMPLOYMENT OPPORTUNITIES. .409-437 
ADVERTISERS INDEX 438 


This index is published as a convenienee to the 


readers. Every care is taken to make it acourate, but 


ELECTRONICS assumes no responsibility for errors or 


omissions 


RR RR A 
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electronics 
READER SERVICE SECTION 


A method that provides readers with a... 


“DIRECT-T0 -THE - MANUFACTURER” 


method of obtaining information on: 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR op 
and 
HERE 1S WHAT YOU 00: 


1, Fill in with ink or typewriter your name, com- 
pany, address and title. 


2. Then fill in the name of the specific product and 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- 
SARY PRODUCT DATA OR THAT HIS 
REPRESENTATIVE CALLS UPON YOU, 
WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically. we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- 
card accompanies your letter. 


THIS SERVICE IS A CONVENIENCE 
FOR THE READERS OF ELECTRONICS. 


() I want this information for my files 


arate 


(] Please contact me by telephone. Phone Number 


() I wish to see your representative 


Address .. 
Title .. 
Pleuse send me further information on 


(Product or Service)... 


As described in ad on page 


——or, Check 
New Product | 


Literature | Name of Product or Literature) 


electronics 


[}] Please contact me by telephone. Phone Number. . 


(] | want this information for my files 
C] I wish to see your representative 


Name 
Company . 
Address 


Title .. , 
Plceme ound me further information on 


(Product or Service)... 


As described in ad on page 


——or, Check 
_ New Product | 


~ Literature eis (Name of Product or Literature) 


rail tas 


{] Please contact me by telephone. Phone Number 


(J I want this information for my files 
() I wish to see your representative 


(0 I want this information for my files 
(CO I wish to see your representative 


amie: 


() Please contact me by telephone. Phone Number 
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November 1955 


To the Readers 
of 


Areata 


A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 
remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your inquir- 


ies and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest that you write 
directly to the manufacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 
advertisement. 
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READER SERVICE SECTION Prt Seren 


As described in ad on page 


A method that provides readers with a... New —— . om Page 


“QVRECT-TO-THE-MANUFACTURER” | S==== 1 Poston 


C) I want this information for my files 
method of obtaining information on: () I wish to see your representative arate n Les 


1. Products advertised in this issue -} Please contact me by telephone. Phone Number 
2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR use beessicasnueh es seele ie 


and (Product or Service) 


As described in ad on page ...... of November 1955 Issue 
HERE 1S WHAT YOU DO: 


or, Check 
New Product B on Page ... 


Literature 7 \- (Name of Product « or Literature) 
1. Fill in with ink or typewriter your name, com- 


() I want this information for my files o 
pany, address and title. () I wish to see your representative Aart Les) 
2. Then fill in the name of the specific product and () Please contact me by telephone. Phone Number 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- Name . 
cable to your needs. Company . 


Address 
4. Tear out the postcard on the perforated lines and 7 


address it to the manufacturer(s) whose products om 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


Please send me further txfomnation on 


(Product or Service) 


As described in ad on page of November 1955 Issue 


——or, Check 


THE MANUFACTURER WILL PROMPTLY | mew Predeet | eee er anra scot s Om POD 
SEE THAT YOU RECEIVE THE NECES- (_}) I want this information for my files o 
SARY PRODUCT DATA OR THAT HIS F) 1 enh wasneetiaiie electronics 
REPRESENTATIVE CALLS UPON YOU, () Please contact me by telephone. Phone Number 

WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically. we suggest Address 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- 
card accompanies your letter. 


Title 
Please send me further iafenneten on 


ee ia dee covastisesicncrvenees 


As described in ad on page .. of November 1955 Issue 


THIS SERVICE IS A CONVENIENCE 
FOR THE READERS OF ELECTRONICS. 


on Page 
Name of Product « or Literature) 


ne electronics 


() Please contact me by telephone. Phone Number 





ELECTRONICS 
November 1955 


November 1955 


ELECTRONICS 
November 1955 


ELECTRONICS 
November 1955 


For PRODUCTS 
and SERVICES 


not specifically advertised 
or described in the issue 
of 


Electronics 


Consult your 


1955 -1956 


ELECTRONICS 
BUYERS’ GUIDE 


Write to: 


Reader Service Department 
Electronics 
330 West 42nd Street 


New York 36, N. Y. 





Size has nothing to do with accomplis ishment 


Inside these fully encapsulated miniature precision wire wound resistors, Daven 
furnishes the solution to problems presented by space limitations. A new 
winding technique permits the use of extremely fine sizes of resistance wire to 
obtain two or three times the resistance value previously supplied on a minia- 
ture bobbin. This new development more firmly establishes DAVEN'S leadership 
in the field of miniature and standard size precision wire wound resistors. 


Types and Specifications 


Type Dia. Length 
"123 ~«14”~«B/IG 
~ 1283 14 ~—«B/AG 
41274 3/16 3/8 
1284 1/4 _-27/64 

1192 s«1/4 1 


1.0 Meg 


@ Fully encapsulated 

@ Meet and exceed all humidity, salt water 
immersion and cycling tests as specified in 
MIL-R-93A, Amendment 3. 

@ Operate at 125°C continuous power with- 
out de-rating 


For maximum resistance in minimum space: 


Daven’s new winding technique cuts giants down to size 


a, 


“DAVEN= 


\ 


( 


528 West Mt. Pleasant Ave. 
Route 10, Livingston, N. J. 


WorRrtuoD’s LARGEST 


Terminals 
One End #22 Gauge 


Axial #22 Gauge 


Axial #22 Gauge 
One end #20 Gauge 
75 


5 Axial #22 Gauge 


@ Can be obtained in tolerances as close 
as + 0.05%, 

@ Standard temperature coefficient is 
* 20PPM/°C 

Special coefficients can be supplied on 
request 


ATTENUATOR S 





















Time-Proved RCA Tube Designs — 
through common 

For example: RCA-devel- 
oped 6SN7-GT has been 
meeting the needs of circuit 
designers for fifteen years 
—served as prototype for 
industrial “Special Red” 
RCA-5692, and the ‘modern 
miniature’’ RCA-6CG7. 











... Originates better tubes and components 
...develops superior equipment 


Tubes ... Electronic Components ... Design Service—common 
ground for RCA Field Engineers, RCA Application Engineers, 
and You, the designers of electronic equipment. 


Your RCA Field Engineer is a specialist who devotes his time 
exclusively co the proper application of RCA products in practical 
electronic equipment design and production. Having a thorough 
knowledge of the “overall picture,” he is equipped to help you 
select the right tubes and components for your “difficult” applications. 
Your RCA Field Engineer is your link with RCA Development and 
Application Engineers ...a team of specialists constantly working 
toward better tubes, better components, better circuits, for you. 


For experienced assistance in practical applications of tubes 
and electronic components, call or write your RCA Field Engineer 
at the office nearest you: 


BAST: HUmboidt 5-3900, 744 Broad Street, Newark 1, N. J. 
MIDWEST: Witehall 4-2900, Suite 1181, Merchandise Mart Plaza, Chicago 54, Ill. 


WEST: RAymond 3-8361, 6355 E. Washington Bivd., Los Angeles 22, Calif. 


RADIO CORPORATION of AMERICA 


fLECTROW TUBES HARRISON, M.A. 


